modular /ound control center 5.* 

Coofdinote /ound reinforcement & live TV for Jf455*40 




Problem: An in-studio musical event with input signals from various sources — and 
you have to make sure that the combined output meets both the special require- 
ments of the house sound reinforcement system and a live TV station feed. Sounds 
tough, but Shure cuts it down to size with a pair of M67 Mixers, stacked with our 
new IVI610 Feedback Controller. The M67's provide up to eight microphone inputs, 
each individually balanced, adjusted for signal level, and ready to run "flat" into the 
broadcast line. The combined output also runs into the M610 Feedback Controller 
before it reaches the PA system, where the M610's eight slide-switch filters plus 
high and low frequency roll-off controls provide the house system with a "room- 
tailored" signal, shaped for optimum feedback control and maximum system gain! 
Result: good sound in the room . . . and on the air. 

■ More to come . . . other ingenious sound control centers will be discussed in future issues. 



Shure Brothers Inc. 

222 Hartrey Ave., Evanston, III. 60204 

In Canada, A. C. Simmonds & Sons Ltd. 
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professional 
performance. 




All too often, the use of the word 
professional is a self-serving device 
for conferring excellence" on a 
mediocre product And in the case 
of headphones, a half dozen 
examples come to mind. 

But there is one headphone 
which, in the opinion of experts, 
is professional in every respect, 
the Beyer DT-48 

By whatever criteria head- 
phones are measured ..linearity, 
wide frequency response, low 
distortion, sensitivity, dynamic 
range ..the DT-48 is clearly 
superior to all the rest 

As a matter of fact the DT-48 
has been designated by the 
German Bureau of Standards 
CPTB) as the preferred audio- 
metric standard. 

Oddly enough, we've never 
described the DT-48 as profes- 
sional: we leave that to the experts. 

Beyer DT-48 $110 

Beyer DT-48K with plug-in 

coiled cable $115 



Another innovation 
from Beyer Dynamic, 
the microphone 
people 

Revox Corporation 
155 Michael Drive 
Syosset, N.Y. 11791 
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COMING 

NEXT 

MONTH 



• The L'il Limiter by David Howe 
describes the design of a high-per- 
formance limiter using an LDR as its 
heart. It is both easy to build and 
inexpensive. 

In New Approaches to Improved 
Tonal Reproduction, noted author- 
ity William Rheinfelder details the 
results of fifteen years of experimenta- 
tion and circuit design aiming at better 
tonal reproduction. Part one of this 
two-part article is subtitled Filters 
FOR Music Research. It will be con- 
cluded in September. 

John Woram and Larry Zide visited 
Sound 80 in Minneapolis. Should you 
think that middle America lacks so- 
phistication, use this db Visits to dis- 
pel those thoughts. 

And there will be our usual colum- 
nists: Norman H. Crowhurst, Martin 
Dickstein, and John Woram. Coming 
in db. The Sound Engineering Mag- 
azine. 



ABOUT 
THE COVER 

• This gaggle of microphones should 
tell you that this is a special micro- 
phone issue. How many of them can 
you identify? No prizes will be given 
even if you get them all. 
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MODERN SOUND 
REPRODUCTION 

By Harry F. Olson 

Retired Staff Vice President 
Acoustical and Electro- 
mechanical Research 
Lalwratory 
RCA Laboratories 
Princeton, N. J. 

Dr. Olson has written a basic text 
that presents a detailed technical 
exposition on the significant and 
essential elements and systems of 
modern sound reproduction for a 
wide range of readers, including 
scientists, engineers, technicians 
and audio enthusiasts. 

The major portion of the bool< em- 
ploys simple physical explanations 
and descriptions which can be read 
and understood without any special 
training in engineering, physics, or 
mathematics. However, for the 
trained engineer and scientist, the 
book is backed up by technical 
descriptions of the action, per- 
formance, and characteristics of 
sound-reproducing systems, in- 
cluding the use of dynamical 
analogies. 

Detailed explanations cover the 
elements employed in modern 
sound-reproduction, microphones, 
amplifiers, loudspeakers, ear- 
phones, magnetic tape systems, 
radio, phonographs, film sound, 
television and sound reinforce- 
ment. Included are monaural, bi- 
naural, stereo and four-channel 
systems. The subject of room 
acoustics as applied to studios, 
theaters and auditoriums is also 
covered. 

This is a highly recommended text 
and will serve as a useful tool and 
reference for all those working in 
the audio field. 328 pages (Plus 
index), $17.50 



SAGAMORE PUBLISHING CO., 
980 Old Country Road 
Plainview, N. Y. 11803 



INC. 



Pleate tend me copies of MODERN 

SOUND REPRODUCTION by Dr. Harry F. 
OI»on. My full ramittancc in th« amount 
of $ .is enclosed. (N. Y. State 

residents add 7% sales ts«) 
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State: 



_Zip Code:. 
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ANOTHER OPEN LEHER TO STUDIOS CONSIDERING AUTOMATION 



Automation of mixing functions lias progressed from a little bit 
to an "awe-ful" lot. 

The ALLISON mikm /AUTOMATfO PftOCfSSfS 

Programmer is, of course, at the heart of our entire system 
and it performs beautifully, readily accepting all the new and 
various inputs. Its capacity of 256 audio channels certainly is 
well conceived and desirable. The function utilization chart 
below will illustrate the arithmetic to substantiate this. 
Function 1-24, individual channel gain 
Function 25-48, individual channel echo send 
Function 49-72, individual channel stereo panning 
(left/right) 

Function 73-96, individual channel quad panning 
(front/ rear) 

Function 97-192, individual channel equalization 

(four functions per channel) 
Function 193-216, master levels, echo returns, etc. 
Function 217-256, future functions 

It must be stressed that the 256 channels represent 256 
different full range audio control functions. There is no other 
system on the market which can accomodate this necessary 
range! All of this flexibility has been accomplished with 
unbelievable accuracy. Hundreds of passes or revisions are 
possible without change or degradation of the stored data or 
Its audio implementation. 

The Model 940 Automated Fader is in production and has new 
remote control features for ease of operation. The other 



automation modules in the 900 Series are going into consoles 
as fast as we can produce them, and, because of their VGA 
technology, actually out-perform conventional audio modules 
in some respects. 

A demonstrator unit has been completed featuring: 
Automated Level Control, 

Automated Echo Send and Return Level Controls, 
Automated Quad Panning in each Input, 
Automated Model 480 "Joystick" Quad Panner, 
Automated Switching . . . 

all with appropriate read, write and nulling features. 

Many of these automated features were made economically 
feasible by a new ULISOH BESUBCH five output VGA! 

We are building for or have delivered automation consoles 
ranging from level control to "the works" to such illustrious 
names as; 

Leon Russell (Shelter Records) 

Ferber Studios (France) 

Music Recorders (Los Angeles) 

Europa Sonor (France) 

westlake Audio (Los Angeles) 

Studio "X" (France) 2 consoles 

Another concurrent and equally revolutionary development 
adding to total automation, is our Maglink Tape Synchronizing 
System. 

Automated Processes now really IS! 



Please send lor further inlormation- 



-{> AUTOMATED PROCeSSCR INC. 

^\>- BO MARCUS DRIVE, MELVILLE, NEW YORK 11746 • 516-694-9212 



B. 

c 



m 



West of Rochies: WESTLAKE AUDIO 
Los Angeles, Calif. 



Europe: 3M FRANCE 
Paris, France 



Japan: NISSHO IWAI 
ToKyo, Japan 
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UP TO 

6 5 V. 
SAVtlMGS 



Plus performance that is creating 
excilemeni in Engineers around the 
country! "Fantastic sound" . . . "Very 
Clean" . . . Superb! . . . Send two 
more ..." 

Proof? Our standard 10 day evalua- 
tion period lets you see and tiear 
the performance and the full serv- 
ice. 2 year warranty demonstrates 
the reliability. 

Place your order today. Then pre- 
pare yourself lor a very satisfying 
experience! 




TURNTABLE 
PREAMPLIFIERS 



I <Mono> S60 
(siereolS90 



Outstanding sensitivity and near per- 
fect reproduction. RIAA NAB equal- 
ized 0.5 fiv sensitivity 1 KHz 
(or 4 dbm out — Balanced 600 
ohm out — minus 65 db S/N ratio — 
20 dbm out max — 1 db Ireq. 
response — Internal power Supply 
— Table top/bracl<et mount. Ship- 
ping vueight. 3'j lbs. 

MIC/ LINE AMPS 



MLA - t (Mono) 168 
MLA ■ 2 (Dual) l96 



Dual function utility amp. Inputs lor 
mic and/or line — 600 ohm bal- 
anced outputs — mic input. 65 db 
for -4 dbm Out — 20 dbm out 
max. — ■ 0.5 db response, 10 Hz-20 
Khz —0.1% or lessdist. — Internal 
power supply — Tabletop/bracket 
mount. MLA-2. Stereo/Dual Mono. 
I^LA-1. Mono. Shipping weight. 4 lbs. 





DISTRIBUTION AMP 
e BALANCED OUT 



DA-6 195 



One third the cost of comparable 
units. Six 600 ohm balanced outputs 
— Balanced bridging input — 26 db 
gain — 20 dbm out max. — Input 
level control — 0.1% or less dist. — 

0.5 db response. lO Hz-20 Khz • 
Internal power supply — Tabletop/ 
bracket mount — Shipping weight. 
4 lbs. 



TAPE CARTRIDGE 
LOADER (AUTOMATIC) 




ACL • US ll59 



Precision winding without guess- 
work. Dial in the minute and/or sec- 
onds desired, throw switch to run. 
That's it! The exact amount of tape 
is fed onto the cartridge hub to the 
second, and shuts off automatically. 
No waiting around, no guessworl< 
and 1 sec. accuracy. Also has ex- 
clusive torsion control for proper 
tape pacl< and winding of various 
cart hub sizes. TTL digital control 
circuitry. Shipping weight, 30 lbs. 



RAMKO RESEARCH 

3516. B L^Grande Blvd. /P.O. Box 6031 
Sacramento. Calif. 95860 (916) 392-2100 
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John M. Woram 

THE SYNC TRACK 



• I've just finished editing Lou Bur- 
rough's book on microphones, which 
will be published shoilly by Sagamore 
Publishing Company. While in the 
editing process, I had occasion to do 
a few medium-to-large size recording 
sessions. As best I could, I attempted 
to keep Lou's ideas in mind while 
recording, and found out once again 
how difficult it can be to convince 
people who should know better that 
doubling the number of microphones 
in use does not automatically improve 
the sound 100 per cent. 

Here's a set-up that is typical of 
a few instrumental ("easy listening," 
non-rock style) sessions: 



4 first violins 
2 second violins 
2 violas 
2 colli 

1 bass (acoustic) 



I flute 
1 oboe 

1 bassoon 

2 french horns 
I harp 



tympani, concert drums 
bells, triangle, cymbals, etc. 
piano 
celeste 

acoustic guitar 



- . I 



.Ne-re St... on *e tal^et 
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Vfe offer you better 
quality masters, 
but you'll have to work for them. 





We're a new 
mastering tape 
W^'' formulation, so the 
limits of older tapes 
^■''don't apply to us. Initially, 
our extra quality needs some 
getting used to. To upgrade your origina 
recordings, you'll have to adjust your equaliza- 
tion and bias controls to our specifications. 
That's not much work, but it's necessary. And 
it's worth it. 

When you play back your first reel of 
Maxell mastering tape you'll notice how clean 
it works. Our tape doesn't use a carbon backing 
sothere's no messy carbon shedding. Sheddings 
cause noise, thumping and interference. On the 
reel, carbon can also transfer to the recording 
surface and cause dropouts. 

Because of the care we take in the manu- 
facturing process, you won't find any pinholes 
in our oxide coating. No pinholes and no 
shedding mean Maxell mastering tape is virtu- 
ally 100% free from dropouts. 

And you get Maxell's low noise level, 
wide range and freedom from distortion with 



every reel, in every size, in every batch, without 
fail. That's a statement about quality perfor- 
mance you won't find other manufacturers 
making anymore. We're eager to draw your atten- 
tion to the edge-to-edge, end-to-end quality 
you'll find in Maxell mastering tape. 

Send in the coupon for documented evi- 
dence about Maxell tape performance. Then 
think about the repeat sessions Maxell quality 
will eliminate. That's a lot of work you won't 
have to do. 



r 



Send to: Maxell Corporation of America i 
130 West Commercial Avenue Dept. 7Dm i 
Moonachie, M.J, 07074 I 
Gentlemen: | 
Send me technical information and tell me how I can I 
get Maxell mastering tape. ' 



name/title - 



company- 
address 



city 



.state. 



_zjp_ 



I 



I 



maxell.! 



|_ The answer to all your tape needs. 
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Model T-i nrn-ifi 

Electronic ^|U^ 

A digital Instrument that 
IS the modern version of 
the traditional stop 
watch, it does everything 
a stop watch does except 
that the results appear 
on an easily read visual 
display. Only $185.00 

Features: 

* Remote operation if desired 

* 120 von SOorGOHz. 

* Panel mounting possible 

* Provisions for slave units 

* Reads up to 59.59.9 minutes 

* Highest quality design and construction 

* One year guarantee 

* A "delight" to use 

* Dimensions: bVt'n 1 3Wh « 5V2"deep 



Standard 
Model 




TAPE 
TIMEF 

The most popular 
Tape Timer 
in the field. 
Only $59.95 



Features: 



* Calibrated for 7.5 and 3.75 ips but can also 
be used at 15 ips 

* Easily mounted on any 1/4 inch recorder 

* Moves in unity with tape so that fast forward 
or reverse moves the pointer 
correspondingly 

* You can stop, rewind, fast forward or play 
tape continuously and repeatedly without 
deranging the timing 

* A "must" for editing 



New York State residents add 7% sales tax 



The music was recorded all at once, 
with no sel-syncing later on. 

I began with one microphone over 
the violins, and another over the 
violas, celli and bass. When the musi- 
cians came in, a few of them asked 
where "their" microphone was. And 
this was before they started playing: 

I guess it's some sort of commen- 
tary on the triumph (?) of technology 
when a group of very talented studio 
musicians expect someone else to take 
care of their 'ensemble.' Certainly 
they were equal to the task, but 
through years of multi-track mono 
recording sessions, had grown so ac- 
customed to working under a forest 
of microphone booms that they were 
surprised to find so few microphones 
in place. 

I remember how concerned the per- 
cussionist was when he discovered 
only two microphones above his array 
of tympani, bells, drums, and what 
not. 

Things didn't improve much when 
the conductor looked over the set-up. 
Among other things, he thought we 
should have a microphone for each 
wind player, rather than just one above 
the entire section. 

I'm sure we came dangerously close 
to hysteria during the first playback 
when we could not hear — among other 
things; the second violins, the flute. 



bassoon, violas and bass. The conduc- 
tor said he hadn't heard them while 
recording either, but naturally as- 
sumed we were picking them up all 
right on the tape. What went wrong, 
he demanded to know. 

Now that's a very good question. 
What did go wrong? Before answer- 
ing it, we should really ask another 
question; 

Who is supposed to conduct the or- 
chestra [Choose one only] 

a. the conductor 

b. the engineer 

If you think the right answer is 
"a," the next question is, why can't 
the conductor hear the missing in- 
struments? If the right answer is "b," 
the next question is simply, why? 

I hope we can all agree that the 
right answer is "a," yet too many 
times the conductor will look to the 
engineer when the playback isn't per- 
fect. And yet, the conductor is prob- 
ably the only one in the studio with 
a complete score — and if it's a typical 
contemporary session — he probably 
did the arrangements himself. So, he 
not only holds the score in hand, he 
also wrote it. But he will really be- 
lieve it is bad engineering that pre- 
vents him from hearing the right 
balance. 

It's no great technological feat to 
put up a microphone in front of each 



IHEOMV 


HDIRECIIOHAL UHI 


DIRECTI 


OHALSUPERCARDIOID 


FIGURE EIGHT HIGH IMPED 



AHGELOWIMPEDAHCE 





COILFM WIRELESS REYER 




II doesn't exist . . . yel. 

Bui if it's ever made, Beyer will make it. 

In the meantime, we do make mikes 
witti everyone of these characteristics and 
for just about any use you can name. 

We would like to tell you more about 
them and us. 

Just write. And for your trouble, we'll 
send you our new applications chart which 
describes our mikes and shows you where 
and how they work best. 

Anotfier innovation from Beyer Dynamic, 
tfie microplione people. 

Revox Corporation 

155 Michael Drive, Syosset, N.Y. 11791 



Ssnd r.tnir.k l() 

TIMEKEEPEfl 

P.t). Bolt SJS Great NectN.Y. IID21:: 
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SPARTA 
PRODUCTS 
JUST RIGHT' 
• selection 

• quality 
• price 



CENTURY SERIES modular tape 
cartridge machines. Qiiad cabinet, 
all playbacks. 

CENTURY SERIES triple rackmount 
Record/ Playback. 

AC155B REMOTE/STUDIO CONTROL 
unit. Stereo also available. 

AS40B 8 CHANNEL stereo console. 
A20B 8 CHANNEL monoural also 

GT12 CUSTOM TURNTABLE. Choose 
4-pole or synchronous versions. 

SPARTA, the just right company; small 
enough to be first name friends ... big 
enough to supply EVERYTHING. 

Call us. Collect. 



ELECTRONIC CORPORATION 

5851 Florin-Perkins Road, Sacramento, Ca. 95828 
916 383-5353 TELEX 377-488 CABLE SPARTA 
A DIVISION OF COMPUTER EQUIPMENT CORPORATION 
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instrument. In fact this is usually the 
best method on a rock date. It gives 
the engineer complete control, and 
allows for all sorts of creative signal 
processing later on. But, how much 
control should the engineer be given 
on a session such as the one we are 
describing? 

Every time the engineer assumes a 
little more control, someone else gives 
up some. Yet even with complete con- 
trol over each instrument, the engineer 
must still guess a bit about balances, 
since he certainly doesn't know the 
music as well as the conductor. In 
fact, he is probably the only one in 
the studio who has no music at all to 
follow. But, if one still insists on tak- 
ing the conducting chores into the 
control room, a lot of artistic conces- 
sions must be made. 

For example, two violas don't make 
much noise. In order to get anything 
even approaching good separation, 
each would have to be miked very 
close-up. Have you ever heard two 
violas miked very close? It's not un- 
listenabie, but it certainly isn't very 
pleasant. Yes, you can add echo later 
on, and a little equalization may help 
too. Of course, it will never sound as 
good as two violas played in ensemble 
with the rest of the string section, but 
then you can't have everything. You've 
got to make these concessions. 

Or must you? What if the conduc- 



tor, and the musicians, were to do 
the balancing themselves? This is 
known as "music," and is really not a 
bad idea. It places the control where 
it belongs; in the hands of the musi- 
cians. 

Actually, the engineer can never 
have total control over the orchestra, 
since he is — no matter how musically 
proficient — a member of the audience. 
He has absolutely no power over what 
the musicians do. He must wait until 
they play, react, and then twiddle a 
knob or two. The musicians do not 
react to his adjustments at all. They 
do react (hopefully!) to the conduc- 
or. So much the worse if the engineer 
is attempting to conduct too. 

Both engineer and conductor hear 
a too-loud entrance from the French 
horns. Next time around, the engineer 
brilliantly lowers the gain on the horn 
input. Surprise! The conductor, also 
brilliant, has signaled the horns to en- 
ter at a lower level. The engineer 
stops the tape, explaining that he 
didn't get enough horn entrance. On 
the re-take, he brings up the gain. 
The conductor, being considerate, 
meanwhile has the horns play their 
entrance louder this time. 

So that this doesn't go on all day, 
a quick conference is held. 

"I thought you were going to take 
that entrance down a bit." 

"I thought you were going to fix it 



inside." 

"Do you want me to?" 

"No, I guess I can do it out here." 

Which is what should have been 
happening from the beginning of the 
session. 

I suppose by now I've made the 
point that if the conductor doesn't 
hear the proper balance, he is in a 
far better position to make corrections 
than is the engineer. Of course, this 
assumes that the orchestration does not 
exceed the limitations of the orchestra. 
If the acoustic guitar must be louder 
than the tympani, of course it will be 
up to the engineer to achieve this un- 
likely balance. However, this would 
certainly be a unique situation. But 
because such demands are from time 
to time imposed on a recording, there 
is no reason to conduct the entire 
session as though the conductor, and 
musicians, were incapable of making 
artistic judgments. 

Meanwhile, back at the session's 
playback, it was hardly the time to 
start philosiphysing over the respon- 
sibilities of the various principals. We 
made a few seating changes, and put 
up some extra microphones, a few of 
which were left unconnected. And, I 
told the wind players that I was having 
a little trouble with the console, and 
it would help if they would balance 
themselves in front of one micro- 
phone. Needless to say, they did a bet- 
ter job in minutes than I could have 
done. Not only that, the musical lines 
came across far more effectively. 

Later on, during mixdown, the con- 
ductor was a little concerned about a 
few cello lines that didn't project 
enough. But he really liked the over- 
all quality of the mix. And no wonder! 
He did most of it himself, on the 
session. 

So, in the end I got a lot of credit 
for doing a good engineering job. Ac- 
tually, the credit should have gone to 
the musicians who responded to the 
music and did not depend on others 
to help them out. My engineering con- 
sisted of putting up a few micro- 
phones, keeping the tape from be- 
coming saturated, and otherwise stay- 
ing out of the way. By using fewer 
microphones, I had been able to spend 
more time concentrating on the over- 
all effect of the complete recording. 
Which is pretty much what Lou Bur- 
roughs has been teaching for years. 

Don't use more microphones than 
you need. Each one is a potential 
source of interference and coloration. 
It's not always easy to convince peo- 
ple who are spending a lot of money 
recording that they can get better re- 
sults with less microphones, but as 
Lou says, "Prove it to yourself. You'll 
be surprised at the improvement in 
your work." ■ 



Its no 
contest 
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COMPLIMITER 



PERFORMANCE: The SpECTRA SONICS Model 610 "COMPLIMlf ER"TM can- accomplish. 
Independently or simultaneously, limiting and compression functions with performance that is unequalled 
by most linear amplifiers. The minimal noise inherent in this system assures a low threshold of -40dBM and 
permits an input sensitivity substantially greater than other systems. Through the use of the most advanced 
circuitry, the Model 610 "COMP,LIMITER"TM has the fastest attack time (100 nanoseconds to 2 micro- 
Iseconds). The "COMPLIMITER"TM allows undistorted recording and transmission at levels that are 
measurably higher than those commonly in use. In tape recording, for example, this "limiting only" mode 
eliminates approximately 6dB usually set aside for tape overload protection; 

RELIABILITY: The extensive use of the "COMPLIMITER"TM |n the audio industry confirms the highest 
order of coQfidenq^ in reliable, cogsistent operation. 

Today's competition can only be met through the most advanced designs - "Beyond The State Of The 
Art." For more information on audio products of superior performance contact SPECTRA SONICS at: 



770 Wall Avenue 
Ogden, Utah 84404 
,(801)392-7531 



6430 Sunset Blvd., Suite 1117 
Hollywood, Calif. 90028 
(213) 461-4321 
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Norman H. Crowhurst 

THEORY AND PRACTICE 



• My recent writings about educa- 
tion, and the use of A-V materials 
intelligently therefor, have elicited 
three types of response. There are 
those who feel that I threaten teachers, 
and am recommending that technology 
can do a better job than a human 
teacher can. There are those who seem 
to think I am espousing the individual- 
ized instruction that is rapidly becom- 
ing the vogue, and who believe that 
such technology really is an improve- 



ment on the old-fashioned human 
teacher. And finally, there are those 
who do seem to get the gist of what I 
am trying to say. 

So let me explore some of these 
angles. First, since this is a sound en- 
gineering publication, let me explore 
the uses to which various new sys- 
tems in the technology can be put. In 
tackling this, I will not venture into 
Martin Dickstein's "Sound with Im- 
ages" field, intriguing though I find 



the study of all the new things that 
can be done. What concerns me is 
how these things get used. 

Some time ago, I attended a typical 
demonstration of one of the more 
sophisticated systems which provided 
multiple track audio with pictures and 
could be programmed so a student 
could follow a branched program. A 
short way into the monolog, the nar- 
rator asked the "student" to identify 
which of four names was the "father 
of modem educational psychology:" 
Thomas Edison, Albert Einstein, Ber- 
trand Russell or B. F. Skinner. As 
the narrator said each name, a picture 
of that individual flashed on the 
screen. 

Then the four faces, with their 
names, appeared on screen at once, 
while the audio told the "student" to 
push button A, B, C or D, according 
to his choice of answer. If he pushed 
button A, B or C, the programmed 
material gave him a quick run down 
about who the man was whom he had 
selected, and then returned to the four 
faces again, suggesting he try a dif- 
ferent selection. When he selected but- 
ton D, he was told this was the correct 
answer, and the program continued. 

One concluded, inescapably as far 
as this program was concerned, that 
B. F. Skinner has opened up the whole 
new "magic" of better education! Why 
should I criticize that? In the first 
place, this was an enormously costly 
way of handling what could have been 
done as effectively with a simple mul- 
tiple-choice questionnaire. 

It might be argued that it is good 
to tell the student the truth about his 
wrong answers. If he had tried a 
wrong method of solving an equation, 
that would lead him to a wrong an- 
swer, I would agree. But all the per- 
ipheral information about irrelevant 
answers that were only guesses does 
not seem to contribute to useful learn- 
ing. The kind of student who would 
try all the wrong answers, simply be- 
cause he did not know, could not pos- 
sibly be expected to remember all this 
extra peripheral information! 

More important, in my mind, was 
the authoritarian handling of matter 
which at best is a matter of opinion. 
// the brave new education, towards 
which we are moving, does consist of 
behavior modification, so "learners" 
acquire the ability to give correct re- 
sponses, as required by the system, 
then answer D was correct. But that 
"if was not open for discussion! 

Not all new materials are built on 
B. F. Skinner's theories of learning, of 
course. But most of them are just as 
much "single track," whatever that 
track may be. Very few make any 
attempt to help the student learn ac- 
cording to the way he responds. In 



At AmpeK the same care goes 
into One Duplicate of One 
Recording that goes into 10,jOOO 
Dtq^icates of 10,000 Itecordings 



The same people do it and 
welcome it. 

We hope no one feels that their 
duplicating job is too small or too 
large for us — we assure you it 
isn't. We also assure you that our 
size makes our duplicating prices 
more than competitive, our fidel- 
ity unsurpassed and our services 
almost endless. 

If you want something recorded — 
anything— or a recording 
of any kind duplicated, 



all you have to know is "Ampex." 
That's it, just "Ampex." We do the 
rest— recording, mastering, mix- 
ing, duplicating, mailing — or 
whatever part of these services 
you need. 

For more information telling how 
easily and economically you can 
use Ampex's custom duplicating 
service, write: Ampex Stereo 
Tapes Division, Dept. D6. Ampex 
Corporation, 2201 Lunt Avenue, 
Elk Grove Village, 111. 60007. 
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some instances, a number of different 
responses may be equally valid ways 
to approach the solution to the prob- 
lem being posed. A good branching 
program would allow each student to 
pursue whichever approach he prefers, 
and, if he wants to, reinforce that by 
using others. 

Also, in many instances, incorrect 
responses, if the material is well de- 
signed, will have a reason or basis: 
some incorrect association of ideas or 
thought process, that needs correcting. 
Such an incorrect "path" may have 
started with correct information or 
ideas, but gotten "off track" some- 
where. In short, with a little care, it 
can be turned to reinforcement too, 
instead of mere identification of an 
incorrect answer. 

My main criticism of all this kind 
of material is that it is essentially "one 
track." The student must learn a pre- 
scribed sequence of instruction, with 
very little choice of how he learns 
any step of it. "Individualization," in 
this context, means nothing more than 
allowing the student to progress 
through the prescribed material at his 
own rate. 

This, in essence, is the "tremendous" 
advance made possible by all these 
various systems brought to us by mod- 
em technology! In my head, the fact 
that this is recognized as an advance 
at all only reflects how bad the sys- 
tem has become. So what I say next 
will answer those who think I ad- 
vocate technology "taking over" from 
teachers. 

To provide context for this, let me 
try to tell you what happens in a class- 
room where I am teaching. And I have 
observed essentially the same thing, 
but with as many variations as teach- 
ers with whom I have observed it, with 
every really good teacher it has been 
my good fortune to see in action. 

First, I do as little "lecturing" as 
possible. I am there to respond, not 
to lecture, which kind of inverts the 
usual model. As soon as possible, I 
want to get my students to let me 
know what it is they want to find out. 
Then, I never tell them. It will only 
do them lasting good if they find it 
out for themselves. So my next ob- 
jective is to see exactly where they 
are and what, if any, are the obstacles 
in their way. 

In my classroom, there is usually 
plenty of dialog going on. My atten- 
tion is devoted to monitoring as much 
as possible of the communication, both 
verbal and non-verbal (such as frowns, 
looks of sudden enlightenment) 
around the room. But in my head, that 
monitoring itself is merely a commu- 
nication, not the end. What I really 
try to observe, are the mental proc- 
esses going on in all those heads. 
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New York, N.Y. 10003 
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45 Lakeside Drive 

Rockville Centre, N.Y. 11570 

516 OR 8-1270 



— offering — 



—A Complete Consultation Service for Studio Planning 
and Construction 

— Free-Lance Recording Service at Selected New York 
Studios 

—Emergency & Preventive Maintenance of Studio Equip- 
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Presenting The 

VARI-BAND SWEEP EQUALIZER! 

Equalization any way the ear can hear it. 
Continuously variable bandcenter, bandwidth 
(slope) and amplitude at a price comparable to 
non-sweeping equalizers. 



P. 0. Box 3187, Hollywood, CA 90028 
1965 Cheremoya Ave., Hollywood, CA 90C68 
(213) 467-7890 
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HOW GOOD SHOULD A 
REINFORCEMENT SYSTEM 
SOUND? SO GOOD YOU 
DON'T HEAR IT! 




Listen to the remarkable 




Portable Loudspeaker System 
and all you'll hear is the 
performance, without artificial 
coloration. After all, isn't 
the performance really what 
the audience comes to hear? 

Bose 800, The Unobtrusive One 



Pl«ase send complete information to: 

' Name ' 

I Address | 

City State Zip 

I Return to Bose Corp. | 
. The Mountain 
I Framingham, Mass. 01701 I 
Dept. BD J 
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A tall order? Not really. Because I 
have a valuable ally: once I get the 
thing started, they all want to learn. 
They all bring different personalities 
and prior experiences to the situation, 
and I can let them do, probably 99 
percent of the learning, among them- 
selves. My attention is devoted to just 
being sure that none of them gets 
stuck at a seemingly insurmountable 
"road block." 

If I followed the prevalent educa- 
tional notion of trying to put out 
enough "stuff" so that everybody in 
my class could learn, it would be no 
easier for me than for anyone else, to 
insure that all do learn. But by mov- 
ing to the opposite role, of getting 
learning going, so I only have to be 
concerned when it doesn't happen, I 
find it quite easy to be sure that every- 
one in the class learns. 

There are many bonuses to this gen- 
eral method of operation. The fact 
that students learn in different ways 
leads to syncrgetic interaction, large 
scale reinforcement of learning, and 
a rate of progress, class-wide, that ex- 
ceeds the other method several times 
over. In such a class, fast and slow 
learners seem to vanish as separate 
entities because they are all helping 



one another. But I must cut short the 
list of bonuses. 

Maybe, some day, a really "smart" 
computer will be able to do the kind 
of thing that any good teacher can 
do. Really, I doubt it. Because that 
capability springs from experience, 
from learning to recognize how peo- 
ple think. Even then, if it was only 
experience, you'd never have enough. 
You also need empathy: a capability 
to listen to others and, from what they 
say, and their non-verbal communica- 
tions, to discover their way of think- 
ing, and where they are, even when 
that happens to differ from any pre- 
vious situation you have encountered. 

That, in my mind, is the essence 
of why good teachers will never be 
supplantea by machines — why, rather, 
we drastically need a lot more good 
teachers. 

A good teacher is not required to 
know everything the students wil learn 
in that teacher's class, I have seen 
some dramatic instances to support 
this statement. The good teacher's 
capability can be summed up as know- 
ing how learning happens, in a variety 
of different human beings, and being 
competent at causing it to happen. 

Students can learn a lot from mod- 
ern technological systems. But these 
should always be resources, not 
sources. The initiative should come 
from the student, not the machine. 
There are ways, which I have ex- 
plored with considerable success, in 
which a well designed course can grad- 
ually transfer the initiative from the 
machine to the student, even when 
the student seems void of initiative. 

But if that is all we can do, I would 
despair of ever getting education out 
of the hole it is in. It is a help. As has 
been found, individualized instruction 
that is not even that good, can do 
better than much that passes for teach- 
ing. That only shows what a long way 
we have to go! The best learning hap- 
pens when a number of people come 
together in a class, when all of them 



are turned on to learning, when they 
work individually and collectively, 
complementing each other with the re- 
sulting synergy. The best "individual- 
ized instruction" ever made can never 
approach that, although it could con- 
tribute to it. 

Here, as in the March issue, we 
are talking about a new role for 
teachers — a truly professional role. 1 
am pleased to report that a new or- 
ganization was formed a little over a 
year ago, called the National Asso- 
ciation of Professional Educators 
(NAPE). Headquarters are at 223 
Thousand Oaks Blvd., Suite 425, 
Thousand Oaks, California 91360. 
This group is holding its first national 
convention in Denver, August 15-17, 
at the Denver Holiday Inn, 

While I was talking over plans with 
the president, Richard Mason, he in- 
vited me to put together some outline 
headings to form a basis for the pro- 
fessionalism aspect of the convention. 
I have divided this into; changes in 
curriculum, changes in functional role, 
and changes in measurement, each of 
which represents a whole area requir- 
ing detailed attention, if the kind of 
objectives we have been talking about 
are ever to be achieved. 

Changes in curriculum must relate 
to acquired abilities in learning, and 
ways to speed that up. rather than to 
an ever expanding conglomeration of 
facts and skills, to be retained, and 
usually forgotten! 

The functional role of the profes- 
sional must become that of helping 
students to acquire learning habits and 
ways of finding out, rather than ad- 
dressing the purely rote retention 
methods that should by now be ob- 
solete, since computers do it without 
any training! 

And measurement is the key to ef- 
fective grading, or monitoring of stu- 
dents' progress. Standardized tests, in 
which students' acquisition of facts 
and skills depends on how well their 
classwork has prepared them to re- 
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spond, are no indication of acquired 
learning capability. But the latter can 
and must be measured. 

Most traditional educators will 
quickly assert that it is not possible 
to measure the ability of a student to 
utilize learning cues in a self-motivated 
situation, that only the results can be 
measured. But during the last year, 
my work has verified that it can be 
done, in a wide variety of contexts, 
for which there is not sufficient space 
here to go into in detail. This has 
confirmed my earlier experience, when 
I was so green that I just did it, simply 
because nobody had yet told me I 
couldn't. It may be impossible, or very 
difficult, within the existing framework 
of standardized tests, but when learn- 
ing and testing are properly integrated 
so the student wants to find out what 
he can do on his own — i.e. without 
having been shown what to do — then 
it becomes simply a matter of measur- 
ing his capability of doing just that. 

This whole procedure needs to be- 
come the accepted way, part of every 
professional teacher's "bag of tools," 
something that any other truly quali- 
fied professional can readily verify. 
NAPE would appear to be an excellent 
vehicle for disseminating this capa- 
bility, as part of what constitutes pro- 
fessionalism. By gaining wider mem- 
bership, it can then influence the sys- 
tem in ways the U.S. Office of Edu- 
cation, its programs, and its agencies 
have totally failed to do. ■ 



Copies of db 
on Microfilm 

Copies of all issues of db — The 
Sound Engineering Magazine start- 
ing with the November 1967 issue 
are now available on 35 mm. micro- 
film. For further information or to 
place your order please write di- 
rectly to: 

University IVIicrofilm, Inc. 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 
A subsidiary of Xerox 
Corporation 

In addition to Microfilm Copies 
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film, we have a limited number of 
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Send only 
Ihe best. 




The FM Volumax by CBS Laboratories is the very best way to insure 
bright, crisp sounds! Allowing maximum signal strength, it prevents 
overmodulation without distortion, and has gentle control action. 
Unconditionally guaranteed to outperform all other related devices, 
the FM Volumax is the ultimate in automatic peak control. Available 
in monaural or stereo. From CBS Laboratories, of course. 
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Martin Dickstein 

SOUND WITH IMAGES 



• Many times, an audio/visual equip- 
ment dealer will sell equipment with 
or without instructions to the customer 
(or client or industrial user) on how 
to prevent trouble during operation. 
During a recent discussion among sev- 
eral a/v users, this subject came up 
and several interesting comments were 
made on methods of preventing trou- 
ble in different types of equipment. 
Perhaps a quick general synopsis can 
prove valuable to some of you who 
had not thought about the subject in 
some time and to others who have. 

The audio tape recorder seems to be 
in use almost everywhere. Some of the 
tricks used to keep one type going for 
a long time with satisfactory service 
can be applied to others. For example, 
the cleaning of the heads This is a 
very simple operation and takes very 
little time but can be extremely im- 
portant in keeping the machine work- 
ing well for a long time. 

As most good audio men know, if 
the head gap gets dirty, the result is 
bad sound output or recording. Qual- 
ity drops, sound level drops, and 



sometimes after the user gets the bill 
from the service man, his face drops. 
The user is sometimes not aware that 
the whole trouble might have origi- 
nated with a dirty head, and then, 
when he learns this, he may figure he 
can use any liqiud to clean the head. 
On the home and industrial open-reel 
type it might be permissible to use a 
professional head-cleaner solution. 

This is rather strong and will dis- 
solve china-marker and marking-pen 
marks very nicely on he.ids as well 
as on tape reels, but it will also dis- 
solve part of the tape reel plastic, 
rubber rollers, and will seriously dam- 
age the tape itself. For this reason, 
this liquid should only be used by 
those who can appreciate the good it 
can do as well as the damage it can 
cause. It should not be applied to 
heads on the cassette machines since 
the plastic around the head can be 
ruined in no time at all. Also, the 
liquid, as quickly as it may evaporate, 
should be allowed to dry completely 
before putting the tape around the 
head. Care should also be taken to 



keep the fluid off the rubber and plas- 
tic parts and also the little felt pads 
that press the tape against the heads. 
(And speaking of pads, it is important 
that the pads be replaced before they 
wear out completely or fall off. Strong 
solutions can harden the felt and even 
dissolve the glue holding the pads.) 

According to those who know, and 
this includes the operating instruc- 
tions that come with the tape recor- 
ders (the thing that is read when all 
else fails), the solution to use is ordi- 
nary alcohol. This will not damage 
rubber rollers and is recommended 
for all tape recorders. The cleaning 
process should be performed carefully 
with a cotton swab or lintless cloth. 
The liquid should be allowed to dry 
thoroughly before putting the tape on 
the machine. (Alcohol can be used 
on rubber parts and plastic, too.) 

Of course, the same procedure and 
technique is applicable to the reel-to- 
reel video tape recorders, but with sev- 
eral precautions. The procedure used 
with stationary audio and sync track 
heads is the same as that followed 
with an audio tape recorder, but when 
dealing with the rotating video head, 
there is a problem. The head projects 
only a very small part of an inch (to 
allow tape contact, but prevent cut- 
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ting into the tape), but this small 
edge is sharp. If a cotton swab is ap- 
plied to the head while it is rotating, 
it is possible to dislodge the head or 
to catch a piece of the cotton and 
cause poor quality video output or 
none at all. One must be cautious 
about this. 

Then there's the tape itself. During 
the handling of tape in audio editing, 
oils from the fingers get on the tape, 
as well as the splicing tape. Sometimes 
this can cause a bad juncture, which, 
if the splicing tape rolls up, can catch 
on the head or the guide roller and 
cause trouble. Marking the tape with 
a magic marker or china pencil during 
the editing process can cause fluid or 
wax to get on the head or other parts 
that come in contact with the tape. 
(If the marking of the tape is done 
directly over the head, the wax will 
collect on the head.) The ink of 
the marking pencil or the wax can 
also collect on the tape and rub off 
on the adjacent layer of tape during 
winding, causing trouble during re- 
play. 

The same situations can also occur 
in the playing of video tape. Editing 
for fingerprints and markings is sim- 
ilar to examining audio tape; in the 
two-inch systems, special powder is 
used to show up magnetization pat- 
terns on the tape. This powder (and 
the wax and oils) can also get on 
adjacent tape layers and heads, caus- 
ing video dropouts. Cleaning of video 
tapes (brushing off excess powder, for 
example) and heads must be careful, 
lintless, and thorough to keep ma- 
chines working satisfactorily for ex- 
tended periods of time. (Editing in 
white gloves is one recommendation.) 

One cause for trouble which is not 
familiar to the uninitiated is the ad- 
hesive material used to hold the end 
of the audio or video tape after com- 
plete rewinding. Usually a piece of 
splicing or masking or Scotch or any 
other kind of tape is used to keep the 
end of the audio tape from unravelling. 
When the first layer of audio or video 
tape is unrolled for play, with the 
adhesive tape still attached, the stuck- 
on tape can be used to hold the play- 
ing tape to the takc-up reel. No prob- 
lem so far. However, when the tape 
is rewound after play, the sticky tape 
does not always go through the ma- 
chine cleanly. Sometimes, it catches 
on the capstan or the roller or the 
head and stays there, unnoticed by the 
user. The next time the machine is 
used, there is trouble of one kind or 
another. This same problem can occur 
in reel-to-reel video machines, too, 
and often with more costly results. 
(With cassettes, it is unlikely that this 
situation can occur, since the tape it- 
self is not handled and is securely 
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THE MDA-1B IS A SEIF CON 
TAINED RACK MOUNT OR 
TABIE TOP UNIT INTENDED 
TO SUPPIY DRIVE MOTOR 
POWER TO PROFESSIONAl TAPE DECKS FOR THE 
PURPOSE OF VARYING TAPE SPEED UNDER PRECISE CONTROl 
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FEATURED 

^ WIPE FREQUENCY RANGE *9 144 Hi 
m VERNIER CONTROL FOR FINE PITCH ADJUSTMENT 
^ NO MODIFICATION^ OF RCCORDER REQUIRED 
IX FIXED 120 He FOR 30 IPS OPERATION 

FAtL-SAFE AMPLIFIER PROTECTION CIRCUITRY 
^ EASILY PATCHED FROM RECORDER TO RECORDER 

QUADRATURE DRIVE FROM DUAL AMPLIFIERS 
AND 90 DCGREE OSCILLATORS 



APPLICATIONS 
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CAST TAPES 
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training in professional 
recording technology 

1973 Fall term begins September 5th 

Relevant education... the key to a successful career. 

101 STUDIO TECHNOLOGY & PRACTICE Sixty hour, ten week 
course.. Nationally known as "the" course in professional recording 
technology. Fall classes begin September 5th. 

Registration/Tuition $375.00 

102 PRACTICAL DISC RECORDING Forty hour course in disc re- 
cording.. Teaches the practical mechanics of disc recording and includes 
student operation of a professional disc recording lathe. Fall classes 
begin September 25th. Registration/Tuition $250.00 

301-S AUDIO SYSTEMS DESIGN SEMINAR Four day seminar meets 
September 5, 6, 7 & 8.. A how to seminar which teaches methods of 
designing mic. mixing consoles, sound reinforcement systems, etc.. 
Complete seminar notebook and texts included in one all inclusive fee. 

Registration/Tuition $295.00 



For more information and course outlines write: 

institute of audio research, inc. 

64 unfversity place, new york, n.y. 10003 212 577-7580 
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fastened at both ends.) 

Another cause for trouble, usually 
not mentioned until it's too late, is 
the ventilation of the tape machine. 
Most of them draw the outside air 
into the machine through vents, usu- 
ally on the sides or bottom of the 
machine. This automatically puts a 
definite stipulation on the placement 
of the machine and the surroundings. 

First, it would seem logical that 
the ambient air in the vicinity of the 
tape recorder should be cold or cool 
to help keep the machine from heat- 
ing up. Of course, with solid state 
units the machine itself will not heat 
up as much as it did when it had 
tubes, but the electronics and motor 
can still work better und safer if the 
intake air is cool. This means keeping 
it away from other devices, such as 
slide projectors, which exhaust hot air. 

The air should also be clean. Plac- 
ing the machine in or near dust and 
allowing it to take up the dirt par- 
ticles with the intake air is mechan- 
ical murder to belts, motors, relays, 
and a host of other moving and elec- 
trical parts, including the heads. 

The machine should also be placed 
to permit the air to circulate through 
and around the machine. If the vents 
are on the sides of the unit, nothing 
should be near enough to prevent air 
from moving freely in or out of the 
recorder. This is especially true of 
the bottom of the machine, through 
which many units take in cooling air. 
This means that the unit should be 
placed on a firm surface, so that 
some space is available under the 
machine for the air to move in freely. 
Many times, unthinkingly, the machine 
will be placed in a soft chair or on 
a carpeted floor. Not only will this 
prevent freely flowing air from enter- 
ing the machine, but dirt and dust 
particles in the soft materials will en- 
ter the machine with what little air 
gets through. It does not take long 
for moving or rotating parts, such as 
the fan blades and rubber belts, to 
get full of crud. Result — an over- 
heated machine and some parts to be 
replaced. The parts may be inexpen- 
sive, but the labor cost for time of 
servicing and the down-time of the 
machine may make the user wish he 
had not put the machine down un- 
thinkingly. 

Whatever has been said about cool- 
ing of the tape machine holds as well 
for video machines as well. With t.v. 
tape players there are a few other 
precautions to be taken into consider- 
ation. On some open-reel machines 
there is danger from the strong suc- 
tion around the tape head of sucking 
in dust and dirt and also small parts 

Continued on page 21 
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Picture Gallery- 
45th AES Convention 

Los Angeles' L. A. Hilton was host to the con- 
vention held Miiy 15 through May 18. As usual, 
our camera lens was there and came away with 
the pictures shown on these pages. If you want 
detailed information on any of the products shown, circle 
the appropriate number on the reader service card at the 
rear of this issue. Material will be forthcoming directly 
from the manufacturer or distributor. 



VIEWS AROUND THE SHOW 
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THE PRODUCTS 




How about eight channels on a half-inch 
tape, from a console machine of low 
cost. Tascam has it. Circle 66 on 
Reader Service Card. 



A great deal of innovative design 
appears to be in Xedifs 8/16/24 track 
machine. Circle 76 on Reader Service 
Card. 



Newest multi-track machine from Ampex 
is the MM-1100 shown here as a 
twenty-four track. Circle 61 on Reader 
Service Card. 




Stephens once more showed their 
capstanless tape drive system with 40 
tracks. Circle 90 on Reader Service Card. 



Twenty-four tracks on two-inch tape are 
laid on this MCl-made machine. 
Circle 88 on Reader Service Card. 



One of the most crowded exhibits was 
where API demonstrated their Maglink 
Sync system. Circle 69 on Reader 
Service Card. 



CO 
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TroubIe wiiii hAiRy souNd? 




Buin a Schoeps. 



GATELY ELECTRONICS, Inc. 

HAVERTOWN, PA. 19083 NASHVILLE, TENN. 37203 




Custom Fidelity showed a sixteen-track 
machine that was sophisticated and 
compact. Circle 52 on Reader Service 
Card. 




Dictaphone's newest recorder is the 
Scully 280-B lour track model. Circle 51 
on Reader Service Card. 
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Electrosound is very much in the tape 
business with this two-track ES 505. 
Circle 53 on Reader Service Card. 



The Audiotechniques booth had this 
L. J. Scully machine with adjustable 
advance system. Circle 92 on Reader 
Service Card. 



Open reel to open reel masters and 
slaves are only part of the duplication 
equipment made by Pentagon. Circle 65 
on Reader Service Card. 




Telefunken-Neumann's unit has stereo 
preview. If was shown at the Gotham 
Audio booth. Circle 54 on Reader 
Service Card 



A broad line of duplicating equipment, 
including this open reel master, is 
available from Infonics. Circle 55 on 
Reader Service Card. 



This clever little device by Tentel 
measures the tension under which a 
tape operates. Circle 84 on Reader 
Service Card. 




Brand new from Beyer Microphones is 
the M201. This is a super cardioid 
dynamic mic. Circle 74 on Reader 
Service Card. 



Recortec makes this bi-directional 
duplicating master which feeds a loader 
and slaves. Circle 99 on Reader 
Service Card. 



Variable speed can be important as a 
tape tool. Multisync's MDA-18 can 
provide this. Circle 67 on Reader 
Service Card. 



MODEL SM7 




everfcpnation 



Shure's model SM7 unidirectional 
cardioid was shown in cutaway form. 
Circle 77 on Reader Service Card. 



Latest from Electro-Voice is the dynamic 
DL 42 a unidirectional special purpose 
mic. Circle 47 on Reader Service Card. 



Sennheiser continues to offer a wide 
variety of microphones for the profession. 
Circle 56 on Reader Service Card. 
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Audio Devices has repackaged and Electronic delay lines and all-electronic Compumix front Quad-Eight is an add-on 

come up with new tapes to serve phaser systems are olfered by Eventide device for automated memory mixdown 

professional audio and video. Circle 87 Clock Works. Circle 64 on Reader operation. Circle 98 on Reader 

on Reader Service Card. Service Card. Service Card. 




Sansui was there to show and Noted authority Don Davis had booth Sixteen channels of record and play 

demonstrate their matrix encoding space for his Syn Aud Con where he noise reduction are available in this 

and decoding equipment. Circle 79 demonstrated the education methods new dbx unit. Circle 58 on Reader 

on Reader Service Card. he uses. Circle 73 on Reader Service Service Card. 

Card. 




This equalization system from ITI is Interface showed this modular board of Harvey Radio had this Interface 

extremely versatile in this module form. Lumiere Productions of San Francisco. portable mixer on display in their booth. 
Circle 57 on Reader Service Card. Circle 91 on Reader Service Card Circle 78 on Reader Service Card. 



There will be many more new products as seen at the 
Los Angeles AES Convention in the August issue. 




Effective demonstrations were given Maxell put on a display to show the Magnetic Reference Labs, MRL, make a 

of the Burwen noise reduction system. effectiveness of their line of mastering complete line of alignment and testing 

Circle 48 on Reader Service Card. tape. Circle 95 on Reader Service Card. tapes. Circle 83 on Reader Service Card. 
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from page 16 



of tape ends that may have broken 
off when the tape was rewound too 
quickly and the ends snapped around 
a few times. Even if the machine has 
an automatic cut-off when the tape 
runs off, there is the possibility that 
small particles of the tape end will 
break off as it comes around the head 
and guides at top speed. These par- 
ticles can easily be seen either on top 
of the machine, or down under in 
the works and electronics when the 
top plate is removed. The tape should 
not be permitted to spin off at lop 
speed, but should be stopped or 
slowed down before the end snaps off. 
This will also protect the tape, the 
rotating head, and the delicate guides 
which keep the tape in alignment. (If 
a thin guide metal develops a burr or 
sharp edge, it can cut the tape to 
ribbons.) 

Although it is necessary to keep 
audio tape in a cool dry place when 
not in use, and in a clean area when 
it is being used, this is even more 
essential with video tape since picture 
drop-outs are more obvious to the eye 
than sound drop-outs are to the ear. 
This is also true in the case of video 
cassette units. With audio tape ma- 
chines, it is almost impossible to put 
anything on top of a machine that 
is placed horizontally during opera- 
tion because of the tape reels and the 
path of tape movement. On video 
cassette machines, however, there is 
sometimes a space behind the front 
operating part which lends itself nicely 
for placing half-empty coffee cups, 
full ash trays, and partly eaten sand- 
wiches and pastries. The open vents 
in this space are for aid in cooling 
the machine but will also permit the 
crumbs and liquids to enter and foul 
up the working parts and electronics. 
It is strongly suggested that the top 
of machines like this be kept clean 
for a healthier and happier tape ma- 
chine (and operator). 

The discussion mentioned at the 
beginning of these notes also brought 
up the subject of spray cleaners for 
heads, problems with different types 
of tape, the need for frequent and 
proper head demagnetization, and the 
head cleaning tape now available for 
video cassette machines. It would be 
greatly appreciated if you would share 
your experiences on the problems dis- 
cussed, and some of the techniques 
you use to remedy hazardous situ- 
ations, by writing to us. Your com- 
ments will be passed along right here. 

Also discussed were problems with 
film equipment and projectors for 
slides and strips. These will be the 
subject next time. ■ 



dbx 157 

offers 



professional studio quality noise reduction at a modest 
price. The dbx 1 50 series is compatible with all other 
dbx noise reduction systems. Features include lOdB 
headroom improvement and 30dB noise reduction. 
Walnut case is standard, or two units nnay be ganged 
for rack mount. RCA phono connections facilitate the 
interface with semi-professional recorders, mixers, etc. 
Model 157 is two channel, simultaneous record and 
play, $567. Model 152 is two channel, record OR play, 
$410. Model 154 Is four channel, record OR play, $646. 
Available from professional audio dealers or direct 
from dbx, Incorporated, 296 Newton Street, 
Waltham, l^/lassachusetts 02154 617/899-8090. 
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Our microphones are as good as your eyesight. 



'iZI'SEIMIXIHEISER 

ELECTRONIC CORPORATION 

10 West 37th Street.New York 1OO18 121?) 239-0190 
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LOU BURROUGHS 



Determining an 
imperfect iMicroplione 

If you think that microphone you have is not quite right, read 
this and learn how you can test it even though you don't have 
an anecJwic chamber and elaborate test gear. 



THERE ARE, no doubt, many of you wishing there 
were a means of easily spotting degraded micro- 
phones. I have had users of large quantities of 
microphones, such as t.v. networks, ask for infor- 
mation on anechoic chamber and curve tracing equipment, 
with the idea of duplicating it. This equipment would 
supply the answer, but costs many thousands of dollars. 
It would supply little useful information that could not 
also be obtained through the use of equipment available 
in all studios equipped with multi-channel consoles. 

Here is a way to sort microphones that will, for all 
practical purposes, verify their responses. Equipment re- 
quired is as shown in Figure 1. This test is one of com- 
parison. The comparison standard must be a new micro- 
phone or one known to be in like-new condition, and both 
units must be of the same make and model number. 

Locate the microphones on the console or in a position 
where they may be spoken into at a distance of approx- 
imately one foot and directly between them where the gain 
controls may be reached and the meter seen without chang- 
ing position when speaking. 

Mount the two microphones side by side as shown, with 
little or no space between them. Place the one to be used 
as the test standard in (A) position. Connect each to a 
separate mixer channel. Connect microphone (A) to chan- 
nel (A), using a normal microphone cable. Connect micro- 
phone (B) to channel (B), with a cable wired electrically 
out of phase with (A). The two channels are then fed 
to a one volume-level meter. 

Begin the test by setting both controls in "off" position. 
Then, saying "one . . . one . . . one" over and over, ad- 
vance gain control (A) until the meter reads zero. Repeat, 
saying "one" with sufficient rapidity to maintain voice 
level easily. This is very important. When level at zero 
has been established, turn off gain control (A) and repeat 
the procedure with (B). Do not stop talking until the test 
is complete. When you have established the level of both 
microphones at zero, turn them both on at this level. 
If the response of the two is a near match, the level on 
the meter will have dropped below 15 dB. The closer 
the match, the more the level will drop. When the meter 



Lou Burroughs neeeds no introduction to users of pro- 
fessional microphones. This article is an excerpt from one 
chapter of his forthcoming definitive microphone book. 
Watch for the announcement of it next month. 



indicates above —15 dB, the response is sufficiently mis- 
matched to warrant its return for service. (A) in Figure 
3 shows the laboratory curves of two microphones of the 
same model having a diameter of one and a half inches. 
These were run individually and overlaid to show their 
uniformity. When two units with this uniformity of response 
are mounted side by side and connected electrically out 
of phase, the resulting response will be as in curve (B). 

For making microphone tests in the field, assemble the 
out-of-phase cable as in Figure 4. Whenever a micro- 
phone is in doubt, connect it to one leg and another 
unit of known response to the other. By holding them 
together, a quick oral test can be made simply by having 
someone listen to the result. 

Before purchasing a microphone, particularly if it hap- 
pens to be one with which you have had no past experi- 
ence, make certain the specifications or claims for the 
microphone live up to your expectations. If the following 
tests are conducted carefully, the answers received will 

Figure 1. The test iig that should be used to hold two 
microphones for testing. 
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Figure 2. This set up is used to verity the perlormance 
characteristics of microphones. 



Figure 3. At (A) is shown the frequency response curves for 
two similar microphones. At (B) is shown the same mics 
combined out of phase. 
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Figure 4. The out of phase connecting cable to use. 
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mean more to someone applying the microphone than the 
information on a specification sheet. These tests must 
occur outdoors under free field conditions similar to those 
of the anechoic chamber. 

Under these conditions, you will be able to hear the 
subtle differences in frequency and polar response of 
quality microphones. Select a location as free of reflecting 
surfaces as possible. Now you will be able to hear how 
uniform the polar response actually is. In a studio, a 
microphone is subject to reflections from walls, floors, and 
ceilings, altering the polar response to the point where 
it is impossible to evaluate what the microphone is actu- 
ally capable of accomplishing. The same is true of fre- 
quency response. 

All rooms have audio problems that might be attrib- 
uted, erroneously, to the microphone. By making tests 
outdoors, the walls and ceilings are eliminated. If tests are 
conducted on a lawn, there will be a minimum of reflec- 
tion from it. If you are located where the only outside 
facility is a flat roof, it will serve almost as well. 

Select a day when there is little air in motion. Mount 
the microphone on a floor stand adjusted to bring the 
unit to lip height. For a check on axial frequency response, 
make a recording using a microphone of known response 
with which you have had experience. Make a half dozen 
recordings of a voice, repeating something like "Sally's 
sister sells sea shells at the seashore." Repeat this with 
the microphone to be tested. Then have someone mix 
these tapes into one, without your knowing which tape is 
which. This is the only way to make a fair and unbiased 
test. Don't kid yourself — if you know which is your pet, 
the test ceases to be an unbiased one. Be fair to yourself 
and the microphone and make your judgment solely on 
what you hear. 

For evaluating polar response, mount both microphones, 
one about six inches above the other. Mark a six foot 
circle around the stand with pebbles or sticks or some- 
thing easily followed without having continually to look 
down while moving. Begin by facing the microphones on 
axis. Instead of using a sentence, use the figure "one." 
Keep repeating "one . . . one . . . one" at an even level 
while moving sideways around the microphone until you 
reach 180 degrees off axis. It is important that you face 
the microphone continually. 

Make a two-channel recording with one microphone on 
each track so that they may be directly compared at any 
angle around the microphone. This test will also help 
establish the angle of acceptance. As you move around 
the microphone, there will be a place where a noticeable 
change in either high frequency response or level will 
occur. From on-axis to this ofT-axis position will be the 
region you may use without alteration in frequency re- 
sponse. You may be amazed at the wide acceptance angles 
of many microphones. 

By now one thing in these tests should be apparent; 
they are all made by direct comparison. This is the only 
way in which you can truly evaluate the differences be- 
tween the microphone you consider to be your "standard" 
and a new microphone. 

All tests must be by instant A-B, with no delay in 
switching from one to another. Tests have been made to 
establish how much time is allowable between comparisons 
and the findings are that three seconds is much too long 
to evaluate subtle differences in high quality sound. When 
the test was made with a three second delay and then 
repeated by instant A-B, it was found that what had 
been accepted with the three second delay was not ac- 
cepted by the instant check. Be certain to set up all com- 
parison tests in a way that instant comparison can be 
made. You will be surprised at the difference. ■ 
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Four reasons why more 
music is recorded, played back, 
mixed down and mastered 
on JBL monitors than on any 

other brand. 



JBL 4310 Control 
Monitor 

Especially designed far small 
studios and portable playback 
systems. 

Wide range response. Full 90° 
dispersion for vertical or horizontal 
placement. Power handling copability: 
50 Wotts program power. 98.5 dB 
SPL at 10' at rated power. 

12-inch long-excursion low 
frequency loudspeaker, massive mid- 
frequency tronsducer, separate 
ultra-high frequency transducer. 



o 

.^H#JBL 4320 Studio Monitor 

For control room, studio and 
laboratory playback. 

Extremely smooth frequency 
response. Full 120° horizontal, 40° 
vertical dispersion. Power 
handling capability, 120 Watts 
program power. 108.5 dB SPL at 10' 
at rated power. 

15-inch long excursion low 
frequency loudspeaker and horn- 
loaded compression driver with 
acoustic lens. 



3 

With every JBL 
Professional Product, you get 
one of these: 

A live, responsive, checked-out 
applications engineer. He can tell you 
how it works, how to fix it and how 
to use it. Let him help. Call him at 
(213) 665-4101. Or, if you can wait 
a day or two, write us. 

Professional Division, 
James B. Lansing Sound, Inc. 
3249 Casitas Avenue, 
Los Angeles 90039 
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4. 



JBL Components 



5. 



How many combinations are there 
of low frequency transducers, medium 
and high-power midrange 
compression drivers, high frequency 
and ultra-high frequency compression 
transducers, full range cone 
transducers, radial horns for short 
and long-throw applications, mid- 
frequency and high frequency 
dispersion lenses, enclosures, high 
and low-level cross-Over networks? 

Thousands, of course. That's what 
makes sound installation a profession. 



The next reason. 

JBL's new 4350 Studio f^onitor. 
Ready to go to work in control rooms, 
studios, small auditoriums or theaters. 

Extremely wide-band, linear 
response, controlled dispersion, 
60° horizontal. 30° vertical. 

Bi-omplified steady state power 
capability; 200 Watts at A ohms below 
250 Hz. 100 Watts at 8 ohms above; 
1 14 dB SPL at 10' at rated power. 

The enclosure features seporote 
acoustic looding of the low frequency 

Circle 38 on Reader Service Card 



ond midrange loudspeakers and 
provides for mirror imoge mounting 
of the high frequency and ultra-high 
frequency drivers. 
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ANTHONY A. BENSON 



A Simple High Quality 
Mic Preamp 

The key here is high quality as the author describes a system 
that is in use to record the Philadelphia Orchestra for radio 
broadcasts- both at home in the Academy of Music, and on 
location outdoors. 



INVENTION usually follows need; this was the case 
when the Magnetic Recorder and Reproducer Cor- 
poration was confronted with the task of providing 
recordings of the Philadelphia Orchestra's radio 
broadcasts, originating in the Philadelphia Academy of 
Music. A problem at the Academy of Music is that the 
permanent microphone installation involves many cables, 
each running several hundred feet adjacent to 117 volt 
power lines used for stage lighting. For reasons of fidelity, 
dynamic range, and naturalness of sound, a relatively low- 
output condenser microphone was chosen: the Vega Syn- 
cron S-10. It was necessary to design a preamplifier that 
would boost the signal at the output of the microphone 
to a level sufficient to overcome hum and noise induced 
in even a fully balanced 200-ohm line leading from micro- 
phone to mixer (located in a central control room), 
thereby improving the "reach" of each microphone. Listen- 
ing and usage over a two-year period attest to the pre- 
amplified dynamic range and freedom from noise or dis- 
tortion achieved. A number of these units are in continual 
use. 

Since the requirements placed on this preamplifier are 



Anthony A. Benson is chief engineer of Magnetic Recorder 
and Reproducer Corp., Philadelphia, Pa. 



relatively severe as far as audio applications go, it may 
also be adapted to a variety of situations. It had to be 
small so that it could be mounted adjacent to the micro- 
phone without becoming an eyesore in the view of the 
audience. It had to be insertable in a 200-ohm line and 
provide gain (10 to 20 dB) without phase reversal, dis- 
tortion, or reduction of signal/noise ratio. It was necessary 
for it to operate from the same power source as the 
microphone and not draw appreciably greater power 
(nominally 8.4 volts at less than one mA) to allow battery 
operation for long periods. Most stringently, it had to 
provide this gain with a 100 dB dynamic range (maximum 
signal to unweighted noise level) to be commensurate 
with the dynamic range available from the microphone. 
All these requirements were met with u simple differential 
amplifier circuit using balanced input and output. 

Table 1 gives the electrical performance of the unit, 
based on its insertion in a 200-ohm line. The input and 
output transformers may be wired for other impedance 
levels with similar characteristics obtained. Figurk 1 shows 
the schematic. The differential circuit is analogous to a 
push-pull circuit in that even harmonics are cancelled. The 
purpose of the potentiometer (R5) between the emitters 
of the transistors is to vary the balance of the two halves 
of the circuit for maximum cancellation. No capacitive 
bypassing of this resistor is needed; actually the slight 
degeneration provides added stability to the circuit. Re- 
placing the emitter circuit with two 5-ohm fixed resistors 
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Figure I: 
Preamplifier 
circuit, showing 
transformer pin 
connections for 
200 ohms. 



(Q1, Q2) — high-gain, low-noise NPN transistor (Texas 
Instruments 2N1302) in 3-pin socket (EIco 05-3304) 

(FI1_ R2) — 1,000 n Vb w low-noise metal film (IRC type MEA) 

(R3}—110 k S] Vb w. 

(R4)— 2,250 thermistor, —2.1 per cent res. change 
per deg. C (carborundum type 0650F-115) 

(R5) — 10 S> trimming pot, high resolution (Bourns 3280W) 

(R6) — 50 k H trimming pot, high resolution (Bourns 3282W) 

(CI, C2) — mfd 15 V tantalum capacitor (Sprague TE-1157.1) 

(71)— 2001800 SI transformer and shield (UTC 0-25 and 0-17 
shield) 

(T2}— 30k 1 200-2 transformer (UTC 0-10) 

Note: Slip insulating material over transformer pins before 
installing cover. Position components so that cover mounted 
screws do not interfere with components or wiring. (Note 
particularly screws at back which are close to location 
of (C2).) 



is less expensive but requires tnatcliing of the two transis- 
tors to obtain best overload characteristic. In random 
tests, it was found that usually 8 dB greater input could 
be accommodated at the overload, or 1 percent distortion 
level, by trimming this resistor to account for the differ- 
ences among transistors, even those from the same lot. 

The variable resistor (R6) between the collectors, is 
there strictly for gain adjustment. Indeed, the preamplifiers 
were operated for months without use of this resistor, 
with a gain of approximately 28 dB. Variations among 
transistors will manifest themselves as variations among 
different units. This, and the fact that less gain may be 
desirable, led to the inclusion of the resistor shunting the 
output transformer as shown. It allows gain adjustment 
over a wide range with no change in other characteristics. 

The only critical component in the entire circuit is the 
thermistor, (R4). It was selected with a negative temper- 
ature coefficient, increasing the positive base bias on the 
transistors with decreasing ambient temperature. This com- 
pensates for the reduced gain of the transistors at low 
temperature, with the result that preamplifier gain is inde- 
pendent of temperature over the range of indoor temper- 
atures to which the preamplifiers may be subjected. Thus, 
gain of a set of preamplifiers was carefully trimmed in a 
laboratory which, in summer, was at an uncomfortably 
high temperature. The next week and several hundred 
miles away, at an outdoor concert on a cool evening, no 
deviation was observed. If such temperature variations 
are not to be experienced, (R4) can be replaced with a 

Table 1: Characteristics of Preamplifier Without Individual 
Component Selection' 

Power gain: adjustable 5-25 dB, non-inverting 
(signal polarity preserved). 

Frequency response: ± dB, 30 — 20,000 Hz; 
± 2 dB; 20 — 25,000 Hz. 

Input impedance: 200/600 ohms, balanced. 

Output impedance: 50/200/600 ohms, balanced 
and center tapped. 

Equivalent input noise: -123 dBm; full band- 
w'ldXU; unweighted. 

Input overload: -23 dBm at midband; lower 
frequency extremes. 

Povifer required: 8 — 16 volts d.c; 100 nvolt or 
less ripple (above specifications based on 8.4 
volts at 0.9 mA or 7.5 mW per section). 
*Careful selection of transistors will result in im- 
proved performance, while transformer selection 
can be made to obtain more uniform frequency 
response. 



fixed resistor of 2,000 to 2,500 ohms, with higher values 
for lower room temperatures, with no loss in performance. 

Some numeric comparisons are in order. The Vega 
Syncron S-10 is a typical condenser microphone with a 
sensitivity of — 53 dBm for an acoustic signal of 10 m bar, 
or for an acoustic sound pressure level of 94 dB. Its inher- 
ent noise level corresponds to a sound pressure level of 
27 dB, so that its electrical noise output is —120 dBm in 
the absence of stimulation. (Of course a sound pressure 
level of 27 dB is many dBs less than is observed in any 
auditorium with an audience present.) Compared to the 
— 120 dBm microphone noise, the -123 dBm noise of the 
preamplifier (with a dummy 200-ohm input, properly 
shielded) contributes no additional noise. It should be- 




'^"'^^ ^^^^ 



Circle 26 on Reader Service Card 



www.americanradiohistorv.com 



r-r, — I —.PERFORATED BOARD OR PC^ 




XLR-4-31 
FEMALE 



1 1 

XLR-1-32 




1 1 
XLR-4-32 


MALE 




MALE 



XLR-4 -31 
FEMALE 



REMOVABLE COVER 
I 



T2 



(ciFT I 



-4 IN. 



^ ^NPUT ^ 



^O UTPU T^ 





INPUT 



Figure 2: Paris layout for ultracompact dual preamplifier. 



pointed out that this level of —123 dBm includes all hum 
and noise components between 20 Hz and 25 kHz, un- 
weighted. An (A) weighted noise level will be about — 129 
dBm, corresponding to the best studio preamplifiers avail- 
able. The noise level can be reduced with selection of the 
transistors; the specifications given in Table 1 are for 
randomly selected components. 

The Overload characteristic of the preamplifier is quite 
sharp. Once the emitter balancing resistor is set for the 
transistors chosen (so as to provide maximum drive with 
a given level of distortion) the point of 3 per cent har- 
monic distortion at midband will be found to be only 
3 dB above the point of 1 per cent distortion. Taking the 
1 per cent distortion level as the limiting condition, the 
input of — 23 dBm corresponds to an acoustic signal at 
the microphone of 124 dB. It is found that this level is 
almost never reached, even for peaks of the Philadelphia 
Orchestra, at any position at which microphones are 
placed. This dynamic range between —123 dBm and —23 
dBm, which corresponds to sound levels between 24 dB 
and 124 dB, is thus more than adequate for recording, 
even when several microphones' signals are added into one 
recording channel. The 100 dB dynamic range attributed 
to the preamplifiers can be extended to nearly 110 dB 
with selected transistors, weighted frequency response, and 
a 3 per cent distortion criterion. It should be noted that 
this discussion is of a linear circuit; there is no automatic 
gain control or other circuit parameter variation involved. 

The Vega Syncron S-10 (for which the preamplifier was 
expressly designed) is a typical balanced-output micro- 
phone with the addition of a fourth lead carrying power 
to its internal f.e.t. amplifier. The -1-8.4 volt power, be- 
tween the fourth lead and first (shield) is also used to 
provide power to the preamplifier. Obviously, a direct or 
phantom source of 8.4 (actually, anything between 8 and 
16) volts will replace the fourth lead from the mixer and 
thus allow a conventional two-wire-plus-shicld cable to 
be used. The center tapped secondary of the output trans- 



former replaces the fourth lead in the installation's phan- 
tom-using powering. Of course, the 8.4 volts must still 
be fed to the microphone, which may be plugged correctly 
into a four-pin XLR-type input connector wired as shown 
in Figure 1. 

Construction of the preamplifier is relatively easy. For 
the Academy of Music, the preamplifiers were to be 
mounted at the microphones, providing signal increase be- 
fore driving a sizeable length of cable. In concert, the 
motorized microphones are lowered from the ceiling to 
within the audience's view, so the units were designed as 
compactly as possible. Figure 2 shows the layout of a 
dual unit with each section independent. It is mounted in 
a Bud CU-341 Convertabox, whose size is 1 V2 inches by 
three inches; the IVi inch by four inch "front" faces the 
audience, and short four-wire cables connect each unit to 
a pair of microphones which are directed at the stage. 

In order to provide llcxibility, four-pin XI.R-typc input 
and output connectors were incorporated, mating with 
the connectors on the microphones. (A wircd-in arrange- 
ment could dispense with the connectors, and each section 
could be contained in a space IV2 inches by 2 inches by 
2 inches.) The Convertabox has a removable cover which 
is right-angled and serves as the "top" and "back" of the 
unit. Because it is so compact, assembly is a bit difficult; 
the connectors should be installed with their leads already 
soldered, before the transformers are installed and wired. 
The perforated board or printed circuit should be in- 
stalled last. Note that there are no leads between the 
input/output connectors and this board (except for 
ground). Signal leads connect to the transformers, and 
the +8.4 volt lead goes only to the output transformer 
and two small components, (CI) and (R3), which are 
mounted external to the board. 

Figure 2 indicates that (C2) is mounted below the per- 
forated board with the other components above it. The 
board may be mounted to the Convertabox with two or 
three bushings or spacers; H. H. Smith 8769 threaded 
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spacers 7/16 inch long are convenient. Screws '/4 inch 
long secure the board to the spacers, and similar screws 
secure the spacers to the "bottom" of the Convertabox, 
which may be grounded to a shield lead via a terminal 
lug under one mounting screw. 

Because the circuit is relatively of low impedance and 
maintains a fully balanced state, there are no requirements 
on lead dress or component placement. Sockets are recom- 
mended for the transistors, to enable matching or replace- 
ment without soldering. Although not necessary in many 
situations, a steel container Convertabox was used for the 
units which are immersed in the high capacitive and in- 
ductive fields of a modern hall with much sound, lighting, 
and air conditioning equipment in operation. 

If more than one channel of preamplification is built 
into a single container, only one shield lead should be 
used for grounding the container to the rest of the equip- 
ment. Hum has been found to be induced through a ground 
loop when the shields of two channels (originating at a 
central location) were both tied to the preamplifier chassis 
at a remote location. 

The units have been found relatively insensitive to 
mechanical shock and vibration. The transistors are held 
in place with foam or sponge, and all small components 
are secured by their leads. The resulting design is not 
microphonic, even when hand-held, although tapping hard 
on the case can be heard in the absence of any other 
signal. The units may be operated in any position; they are 
far less susceptible to power supply hum and noise than 
are the microphones for which they were specifically 
designed. 

Signals due to power supply ripple of 100 w was not 
observed in the preamplifier output when fed from a 
dummy 200-ohm source, but ripple in the order of 10 ^v 



or lower is required to obtain the full dynamic range from 
the condenser microphones. 

Since the preamplifier draws less than one mA and the 
microphone draws about half of that, battery operation 
is feasible. A single TR-126 type 8.4 v mercury cell will 
power one channel on mic and preamp for over 300 hours, 
if the mercury cell achieves its 500-600 mA-hr rating. 
Since the installation at the Philadelphia Academy of 
Music is permanent, however, a well-filtered a.c. supply 
provides central powering for several channels of mic 
and preamp, by the use of four-wire cables (shield, two 
signal, and power). There is no measurable change in 
performance in the preamplifier when driving 250 feet of 
standard microphone cable. The unit was designed to serve 
as a preamplifier capable of overcoming cable hum and 
noise and allowing low-sensitivity microphone mixer cir- 
cuits to be used. Hence, it was not designed to provide 
line outputs. On the other hand, if the output transformer 
is wired for 600 ohms, the output signal (which at full 
gain will exceed 0 dBm before distortion occurs) is suffi- 
cient to drive many mixers and amplifiers that have rela- 
tively sensitive line inputs. 

Thus the unit may find application between a micro- 
phone which is more sensitive than the Vega Syncron S-IO 
— providing greater input signal to the preamp — and a 
mixer or amplifier whose input need not be at full line 
level to drive it adequately. In such an application, removal 
of the gain adjustment resistor (R6) entirely allows the 
unit to provide power gain of about 600x, or approximately 
28 dB, with an equivalent input noise level of — 123 dBm 
(corresponding to 0.3 n volt when driven by a dummy 
200-ohm resistor. Increase of the d.c. supply voltage to 
16 volts adds a few more dB. Further amplification of the 
unit's output is easily performed thereafter. ■ 
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Lick the 

Clutter Syndrome 

There is nothing quite like the jungle appearance of microphone 
stands in a studio prepared to record a large rock group. Here 
are some ways to create a more manageable situation. 



MICROPHONE Stands and booms are basic in both 
studio recording and public address. Often, 
however, the large number of stands neces- 
sary for many modem miking arrangements 
results in the all-too-common mike stand clutter and con- 
fusion syndrome. Fortunately, with "creative microphone 
standing," it is possible to lick the clutter syndrome and, 
at the same time, at least double the mechanical, esthetic, 
and acoustic versatility of microphone stands. 

At the heart of creative microphone standing are three 
stock components. First, you'll need a short threaded exten- 
sion tube such as the Atlas part #AD-7. This is a three 
inch long, % inch diameter tube male, threaded at each 
end to accept the microphone clamp that comes with any 
dynamic microphone. The price of this extension tube is 
about 84 cents. 

Second, you'll need the little screw-on retaining ring that 
comes on the threaded end of any stand or boom. 

Third, remove the boom from your stand-with-baby 
boom and for now, put it aside. The part you're interested 
in is the boom adapter. 

Now, slide the boom adapter onto the verticle extendor 
of your favorite microphone stand. You'll find that the 
slider is the same diameter as your discarded boom, and 
that you can lock the boom adapter securely onto the 
slider at any point you wish. Next, insert the three inch 
extension tube, plus ring, into the boom adapter and tighten 



Figure 1. The one-stand coincident configuration. 




www.americanradiohistorv.com 





Figure 2. A coincident configuration mounted on a boom. 



Figure 3. The same as Figure 2, but with difierent mic 
positioning. 



it up just as if you were attaching a boom. 

Do the same with a second boom adapter and three inch 
tube, and put the second assembly on the same vertical 
slider of the same microphone stand. Attach a microphone 
to each tube, and you're on the way to an extremely ver- 
satile, rigid, movable-as-a-unit method of using two micro- 
phones without two times the clutter. 

Just in case your initial reaction is "so what," think 
about the last time you had to stereo-mic an instrument, 
or orchestra with, for example, a coincident microphone 
arrangement. The coincident configuration uses two similar 
microphones head-to-head at approximately a 90 degree 
angle. This method produces a very natural stereo image 
with minimal phase cancellation in mono. If you have ever 



tried using two microphones head-to-head with two sepa- 
rate stands and booms, you i^now that a housefly landing 
on one of the stands is enough to knock them mechanically 
out of their delicate balance. And, with musicians stum- 
bling about a studio, it is only a question of time before 
the delicate two-stand arrangement is disturbed. 

But with the "creative" one-stand coincident configura- 
tion shown in Figure I, Murphy's law becomes a thing 
of the past. Not only are the two microphones so rigidly 
locked together head-to-head that bumping the stand won't 
bother the delicate 90 degree angle, but it is possible to 
move the stand and mikes across the room with cables 
attached, the mikes remaining in absolutely perfect align- 
ment. 



Professional Quality 

(AT AN UNPROFESSIONAL PRICE) 

What do pfofessional sound contractors and the lead- 
ing rock groups demand from their amplifiers? Why 
do the experts in sound reinforcement now insist on 
Phase Linear amplifiers? 

POWER: Good sound systems need ample power. 
The Phase Linear 400 amplifier provides more than 
200 watts per channel of distortion-free music at a 
price of about half of any competing amplifier based 
on i dollar/watt basis. 

AVOIDS CLIPPING: Most good amplifiers suffer 
from clipping and generate high distortion during low 
frequency passages and on musical peaks. Enough 
power is supplied by the '400' to greatly reduce this 
problem. 

RELIABILITY: Our '400' is checked and rechecked 
to insure lasting reliability. Phase Linear takes pride 
in its craftmanship and offers a 3 year warranty on 
parts and labor. For fast, efficient service, warranty 
stations are provided across U.S. and overseas. 
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Price: $499.00 



SPECIFICATIONS 

POWER: Greater than 200 watts/channel R.M.S.. both channels 
driven into eight ohms, 5 to 20 kHz. 

POWER AT CLIPPING: Typically 250 watts/channel R.M.S. into 
8 ohms, 400 watts/channel R.M.S.. Into 4 ohms. 125 watts/channel 
R.M.S. . into 16 ohms. 

HARMONIC OR I.M. DISTORTION: Less than .25%. DistoMion 
Is typically less than .05%. 

DAMPING RATIO: Greater than 1,000:1 ® 20 Hz. 
PROTECTION: Electronic energy llmiters together with supply 
fuses prevent excursions into the unsafe operating regions. 

Whether you need power for a sound system or a 'State of 
the Art' home stereo system, the Phase Linear 400 can 
make your speakers come alive. Join the professionals - use 

TOMORROW'S AMPLIFIER - TODAY! 
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Figure 4. This configuration has a variety of uses. 



Figure 6. This problem solver uses stock components. 
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Here are some suggested applications for the liasic co- 
incident-on-a-stand configuration: overall orchestra pickup 
with good stereo localization plus mono compatihility; sym- 
phony orchestra pickup with coincident mikes mounted on 
the ceiling out of the way of the performance; permanent 
ceiling-plus-extended mounting for overhead coincident 
drum pickup in a standard studio location. 

Figure 2 shows a coincident configuration mounted on 
a boom, This setup is a natural for overhead drum pickup 
which avoids phase cancellation in mono as well; piano 
pickup (mono compatibility plus a believable stereo image 
— not a twenty foot wide piano elfect); bongo drums; 
vibes; and any application requiring a very natural stereo 
image, plus mono compatibility. 

Figure 3 is the same setup as Figure 2, except that 
the microphones are pointing downward and arc parallel 
but about a foot apart. This configuration is excellent for 
percussion such as finger cymbals, tambourines, bells, sand- 
blocks, chains, etc. The musician can even "pan" the 
stereo image himself by moving his instrument side to side 
on alternate beats. On drums, try accent miking double 
shell toms about six inches up, one microphone to each, 
with the boom coming in midway between the double shell 



Figure 5. An elfective means of miking an acoustic guitar. 




toms. A unique and sometimes desirable ping-pong effect 
will occur on the toms. The rest of the drums are miked 
conventionally, such as coincident overhead. Still other 
applications, such as stereo piano (producing a wider stereo 
image than the coincident technique, useful with dull 
sounding pianos) and conga drums, are possible with 
Figure 3's configuration. 

Figure 4 is useful for A-B ing two similar or ditl'erent 
mikes, for producing a center channel for mixers that are 
left and right only, tor creating a pseudo-stereo pickup 
from a mono source, such as an electric guitar speaker by 
eq'ing the microphones dilferently on each channel. In 
the interesting double-shell-tom idea mentioned in the 
previous paragraph. Figure 4's configuration should be 
used when employing microphones such as Neumann KM- 
86's which pick up from the sides. 

Figure 5 shows a unique method of stereo miking an 
acoustic guitar which produces the most realistic, alive 
sound the author has ever heard. Since ihe sound arrives 
at the cartridges of both microphones simultaneously, there 
is no phase cancellation at all in mono. Yet in stereo, the 
slightly different response characteristics of two high qual- 
ity but dilfcrent microphones produces a sound so excel- 
lent, it has to be heard to be believed. 

Figure 6 solves a problem, using stock components, that 
public address men have heretofore solved only with spe- 
cially made clamps and contraptions. Pickup of vocals, 
plus acoustic guitar simultaneously becomes painlessly sim- 
ple, A super-cardioid microphone is used for the vocals. 
Since a super-cardioid produces maximum rejection at 150 
degrees olT axis, rather than 180 degrees, it can be seen 
from the photograph that there is an amazing amount of 
isolation in the vocal channel from the guitar microphone. 
This can be quite an atlvantage if it is desired to add com- 
pression or eq on the vocal channel without being affected 
by leakage from the guitar, for example. 

Figuke 6's configuration is useful also for a vocalist plus 
tambourine, vocal plus banjo, and, of all things, saxo- 
phones! Some jazz saxophonists intermingle mouth sounds, 
burps, and yells with their saxophonic cacophony, and 
would sincerely appreciate the super-cardioid for these 
utterances, as well as an omnidirectional microphone for 
the sax itself. ■ 
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At a service to our readers we are pleased to 
Oder l>ooks Irom prominent technical publishers. 
All prices listed are the publishers' net. Shipping 
charges are Included. 

To order use the coupon at the bottom of the page. 
Indicate quantity on the special Instructions tine 



H more than one copy ot a title Is wanted. Full 
payment must accompany your order. We cannot 
ship c.o.d. Checks or money orders should be 
made payable to Sagamore Publishing Company, 
Inc. Because ot the time required to process 
orders, allow several weeks lor the receipt of 
books. 






20. The Audio Cyclopedia (2nd ed.). Or. 

Howard M. Tremaine. New and updated, 
here is the complete audio reference li- 
brary in a single volume. It provides the 
most comprehensive Information on every 
aspect of the audio art. This new edition 
includes the latest audio developments in- 
cluding the most recent solid-state systems 
and integrated circuits. It covers all sub- 
jects in the fields of acoustics, recording, 
and reproduction with more than 3400 re- 
lated topics. Each topic can be instantly 
located by a unique index and reference 
system. More than 1600 illustrations and 
schematics help mak^ complicated topics 
masterpieces of clarity. 1760 pages; G'A x 
9% hardbound. $29.95 



1. The Technique of the Sound Studio. 

Alec Nisbett. This is a handbook on radio 
and recording techniques, but the princi- 
ples described are equally applicable to 
film and television sound. 264 pages: 60 
diagrams; glossary; indexed; 5'/i x 8%; 
ctothbound. $14.50 



7. Acoustical Tests and Measurements. 

Don Davis. Provides solid understanding 
of the entire subject of acoustical measure- 
ments; based on actual field test work, 
using commercial equipment. 192 pages; 
5'/4 X 8W, hardbound. $6.95 



8. Handbook of Electronic Tables & 
Formulas, (3rd edition). A one-stop source 
for all charts, tables, formulas, laws, sym- 
bols, and standards used in electronics. In- 
cludes an 8-page, full-color fold-out chart 
showing latest FCC allocations for the en- 
tire frequency spectrum. 232 pages; 5'/? x 
BW, hardbound. $5.50 



Sagamore Publishing Company, Inc. 
980 Old Country Road, 
Plainvlew, N.Y. 11803 

Please send me the books I have circled 
below. My full remittance in the amount 
of $ is enclosed. N.Y. State resi- 
dents add 7% sales tax. 
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Canada and foreign: Add $1.00 per book 



24. Basic Electronic instrument IHandbook. 

Edited by Clyde F. Coombs, Jr. Hewlett- 
Packard Co. A basic reference background 
for all instruments. Offers saving in time 
and effort by having complete information 
in one volume on how to get the most bene- 
fit from available devices, how to buy the 
best instrument for specific needs. Reduces 
chances of costly errors. Ideal reference 
book, it is an excellent source for the be- 
ginner, technician, the non-electrical en- 
gineering man, or general non-engineering 
scientific and technical personnel. 800 
pages. Hardbound. $28.50 



25. Operational Amplifiers-Design and 
Applications. Socr-Scown Research Corp. 
A comprehensive new work devoted en- 
tirely to every aspect of selection, use, and 
design of op amps— from basic theory to 
specific applications. Circuit design tech- 
niques including i.e. op amps. Applica- 
tions cover linear and non-linear circuits, 
A/D conversion techniques, active fitters, 
signal generation, modulation and de- 
modulation. Complete test circuits and 
methods. 474 pages. $15.00 



26. The Design of Digital Systems. John 
B. Peatman. Textbook for students desiring 
to develop a creative approach design capa- 
bility through digital systems approach. 
Answers these question: Under what cir- 
cumstances it is desirable to implement a 
system digitally? What are some of the 
components available for implementing 
the system? How do we go about design- 
ing it? 448 pages. $15.50 



31. Soiid-State Electronics. Hibberd. A 
Basic Course for Engineers and Techni- 
cians. An extremely practical reference 
book for anyone who wants to acquire a 
good but general understanding of semi- 
conductor principles. Features questions 
and answers, problems to solve. 1968. 
169 pp. $9.95 

32. Circuit Design for Audio, AM/FM, and 

TV. Texas Instruments. Texas Instruments 
Electronics Series. Discusses the latest ad- 
vances in design and application which 
represent the results of several years re- 
search and development by Tl communica- 
tions applications engineers. Emphasizes 
time- and cost-saving procedures. 1967. 
352 pp. $14.50 

35. An Alphabetical Guide to Motion 
Picture, Television, and Videotape Produc- 
tions. Levitan. This all-inclusive, authorita- 
tive, and profusely illustrated encyclopedia 
is a practical source of information about 
techniques of all kinds used for making and 
processing film and TV presentations. 
Gives full technical information on mate- 
rials and equipment, processes and tech- 
niques, lighting, color balance, special 
effects, animation procedures, lenses and 
filters, high-speed photography, etc: 1970. 
480 pp. $24.50 



40. Radio Transmitters. Gray and Graham. 
Provides, in a logical, easy-to-understand 
manner, a working knowledge of radio 
transmitters for quick solution of problems 
in operation and maintenance. 1961. 462 
PP $16.00 

23. Wide Screen Cinema & Stereophonic 
Sound. M.Z. Wystozky. First published in 
USSR in 1965 this excellent English trans- 
lation covers wide gauge films, panoramic 
films, circular panoramic cineriatography; 
technical fundamentals of stero sound re- 
cording for film, as well as details of the 
Soviet systems now in use. 284 pages. 

$15.00 

33. Noise Reduction. Beranek. Designed 
for the engineer with no special training 
in acoustics, this practical text on noise 
control treats the nature of sound and its 
measurement, fundamentals of noise con- 
trol, criteria, and case histories. Covers 
advanced topics in the field. 1960. 752 pp. 

$19.50 

16. Magnetic Recording. Charles E. Law- 
man. Reference guide to the technology 
of magnetic recorders used in audio re- 
cording, broadcast and closed-circuit TV, 
instrument recording, and computer data 
systems, includes latest information on 
cassette and cartridge recorders; TV re- 
corders; direct and FM signal electronics 
from low to wideband ; servo-control and 
signal record /playback circuitry; cap- 
stan, reel, and head-drum servos for 
longitudinal, rotary, helical-scan, and 
disc recorders. Glossary, index, biblio- 
graphical information. 274. pp. $14.50 

28. Environmental Acoustics. Leslie L. 
Doelle. Applied acoustics for those in envi- 
ronmental noise control who lack spe- 
cialized acoustical training. Basic informa- 
tion in comprehensible and practical form 
for solving straightforward problems. Ex- 
plains fundamental concepts: pure theory 
minimized. Practical applications stressed, 
acoustical properties of materials and con- 
struction listed, actual installations with 
photos and drawings. Appendixes illustrate 
details of 53 wall types and 32 floor plans 
and other useful data. 246 pgs. $18.50 



13. Acoustic Design & Noise Control. 

Michael Retlinger. 1973. NEW, revised 
and enlarged edition covers physics of 
sound, room acoustics and design, noise 
and noise reduction, plus noise and its 
problems. Many charts and graphs. A 
practical and useful book. 562 
pages. $22.50 



22. Acoustics of Studios and Audltorla. 

V.S. Mankovsky. Basic theory plus a mass 
of design data covers the field with special 
reference to studios and places of public 
performance. For acoustical designers and 
specialists in sound transmission in cinema 
and broadcasting. Features exhaustive 
treatment of studio acoustics by the sta- 
tistical, geometric and wave methods in 
parallel. 416 pgs. $15.00 
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CLASSIFIED 



Closing date is the fifteenth of the second month preceding the date of issue. 

Send copy to: Classified Ad Dept. 

db THE SOUND ENGINEERING MAGAZINE 

980 Old Country Road, Plainview, New York 11803 

Rates are 50^ a word for commercial advertisements. Non-commercial and 
employment offered or wanted placements are accepted at 25^ per word. 



FOR SALE 



PRE-EQUALIZED J.B.L. MONITORS; Lit- 
tle Dipper hum/ buzz notch filters; 
Cooper Time Cube echo-send-delay; 
B.B.C. reference monitors; Lamb "B" 
Dolby processors; Ortofon ultra-track 
cartridges; Schdeps/A.K.Q. condensers; 
Buyer ribbons; U. R.E.I, comp/llmiters; 
Gately pro-kits; Infinity electrostatics; 
Crown amplifiers/ recorders; dozens 
more, plus class (A) warranty service 
station. Shipped prepaid/ insured from 
Mutic & Sound Ltd., 11 Vi Old York Rd., 
Willow Grove, Pa. 19090. (215) 659- 
9251. 



TWO-CHANNEL MONITOR EQUALIZERS 
for your Altec's and J.B.L.'s are a steal 
at $150. Music a Sound, Ltd., 11 Vi Old 
York Rd., Willow Grove, Pa. 19090. 
(215) 659-9251. 



a> SOLID-STATE AUDIO MODULES. Con- 
sole kits, power amplifier kits, power 
supplies. Octal plug-Ins — mic, eq, line, 
disc, tape play, tape record, amplifiers. 

a Audio and tape bias oscillators. Over 50 

■o audio products, send for free catalog 
and applications. Opamp Labt. Inc., 172 
So. Alta Vista Blvd., Los Angeles, Ca. 

^ 90036.(213) 934-3566. 



AUDIOTECHNIQUES, INC. WANTS TO 
BUY your used Scully Model 280 series 
tape recorders, any width from quarter 
Inch to two inch. Write or phone Bob 
Berliner or Ham Brosious giving condi- 
tion, serial number and configuration. 
Audiotechniques Inc., 142 Hamilton 
Avenue, Stamford, Conn. 06902. (203) 
359-2312. 



NEW YORK'S LEADING supplier of pro- 
fessional audio/video equipment and hi-fi 
stereo components. All major brands in 
stock. Call for quote — sales — service — 
leasing — trade-Ins. Martin Audio, 320 
West 46th Street, New York, N.Y. 
10036. Telephone: (212) 265-6470. 



AMERICA'S LARGEST SELECTION of 
new and used broadcast and recording 
equipment! Latest bulletins available. 
The Maze Corporation, P.O. Box 6636, 
Birmingham, Ala. 35210. 



WHATEVER YOUR EQUIPMENT NEEDS 
— new or used — check us first. Trade 
your used equipment for new. Write for 
our complete listings. Broadcast Equip- 
ment A Supply Co., Box 3141, Bristol, 
Tenn. 37620. 



CROWN TAPE RECORDERS, amps; IMF 
monitor speakers; AKG professional 
microphones; UREI limiting, Little Dip- 
per; Fairchlid; Crown warranty service 
station, more. Barclay, 503 Haverford 
Avenue, Narberth, Pa. 19072. (215) 
667-3048. or 120 Villa Crest Dr., State 
College, Pa. 16801. (814) 238-1598. 



HAECO announces complete repair ser- 
vice and overhaul for all Westrex cut- 
terheads. Conversions of 3D-II and old- 
er models to higher performance stand- 
ards and reliability. Helium cooling 
systems and hi-temp coils can protect 
your investment Repair insurance pro- 
gram available. Rapid service. Lower 
cost. HAECO, 14110 Aetna, Van Nuys, 
California 91401. 



MULTI-TRACK 

Band 16 

TRACK RECORDING CONSOLES 
THE SOUNDEST DOLLAR SPENT 
IN PRO AUDIO TODAY 

1965 CHEREMOYA AVE., 
HOLLYWOOD, CALIF. 90028 
P.O. Box 3187, Hollywood, CA. 90028 
(213) 467-7890 
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CLASSIFIED 



SPLICE FASTER. BETTER BY SHEAR- 
ING .. . replaces razor; specify .250- 
Inch or cassette: $16.95. With attached 
splicing tape mechanism, $24.95. Details- 
NRP Box 289, McLean, Va. 22101. 



SAVE ON YOUR STYLUS COSTS! 
World's finest recording styli for all 
Westrex 3D models and HAECO SC-2. 
$13.80 unwired, $14.80 wired. Quantity 
purchases at additional savings. Satis- 
faction guaranteed. Send check or 
money order with your order to HAECO, 
14110 Aetna St., Van Nuys, Ca. 91401. 



ONE STOP FOR ALL your professional 
audio requirements. Bottom line ori- 
ented. F.T.C. Brewer Company, P.O. 
Box 8057, Pentacola, Florida 32505. 



CROWN CX 822, used. Barclay (dealer) 
503 Haverford Ave., Narberth, Po. 
19072. (215) 667-3048. 



RECONDITIONED PRECISION TAPE 
REELS, as new; 1 x lOVi-inch — 10/ 
$35.00. 2 X 10V4-inch— 10/$70.00. Free 
list. Wide Response, 2926 Bentley Ave., 
Los Angeles, Co. 90064. 



BROADCAST AND RECORDING EQUIP- 
MENT: Scully; Metrotech; Langevine; 
Electrodyne: Q.R.K.; Micro-Trak; M.R.L.; 
Nortronics; McMartin; U.R.E.I.; Neu- 
mann; E.V.; A.K.G.; Sennheiser; Tascam; 
Atlas; Ferrograph; HAECO; Stevenson; 
Gately; D.B.X.; Advent; Altec; Fairchild; 
Audio Designs; 3 M; Magnacord; Telex; 
Inovonlcs; disc recording systems; pack- 
age deals; installations; service. Wie- 
gand Audio, Middleburg, Pennsylvania 
17842. (717) 837-1444. 



TASCAM MIXING CONSOLES— $1 ,890. 
Tascam Vi-inch recorders — $1,770. 
Shipped prepaid/insured including free 
alignment and calibration. Music & 
Sound, Ltd., llVi Old York Rd., Willow 
Grove, Pa. 19090. (215) 659-9251. 




CAlV—fAAlV PRODUCTS 

• CONNECTORS e WAILPLATES 

• SPIIHERS e AMPUflERS 



AVA ELECTRONICS OORP. 

^\t^ lC**a luANI, UFPER DAHIT, PA. I'Hm 



STUDIO TAPE ELECTRONICS. Advanced 
design incorporates all the desired fea- 
tures for updating or expanding out- 
dated recorders or building new sys- 
tems. Prompt delivery. Inovonict, Inc., 
1630 Dell Avenue, Campbell, Ca. 
95008. 



LANGEVIN CUSTOM CONSOLE. 11-in/ 
2-out (wired for 3-out); am-16 preamps; 
am-17 program amps with power sup- 
ply. Best offer. Cantinental Recordings, 
Inc. 12 Irving Square, Framingham, 
Massachusetts, 01701. (617) 879-2430. 



MCI JH-416Q-LM 24 in/24 out; 24-light 
module console. $20,000. MCI JH-416 
20-in/20-out console, $15,000. MCI JH- 
16; 16-track recorder with auto locator 
$12,000. Fairchild FPC-34 12-in/4-out 
console, $3,000. Gately EM7-S 4-in/ 2-out 
console, $580. Contoct Tom Jung, Sound 
80, Minneapolis. (612) 721-6341. 



HARPSICHORD 8 FEET "SABATHIL" 
BACH I" two keyboards; 5 pedals; four 
sets of strings; teak finish; excellent 
condition. Sells new over $5,000, selling 
price, $2,750. Can be seen any day ex- 
cept Sunday. O-D-O Sound Studios, 254 
W. 54th St., New York, N.Y. Please 
call for appointment, (212) 757-3180. 



AMPEX, SCULLY, TASCAM; all major 
professional audio lines. Service, expe- 
rience, integrity. 15 minutes George 
Washington Bridge. Professional Audio 
Video Corporation, 342 Main St., Pat- 
erson, N.J. 07505. (201) 523-3333. 



RECORDING CONSOLE— custom built; 
12-ln/ 8-out; extremely versatile; out- 
grown by expanding studio; $8,000. 
Photograph and full details on request. 
Veritable Recording. (215)-MA 2-6060. 



WANTED 



EXPERIENCED In professional lighting/ 
sound control; package design; con- 
struction; solid technical background; 
BSEE with credits toward MSEE. Seek- 
ing design position in Southern Cali- 
fomia. For resume, reply to Box PM, 
1125A Loma St., Long Beach, Califor- 
nia 90803. 



10.5" RECORDER SPECIALISTS. Wanted: 
used metal 10.5" reels and flanges for 
V*" tape in good condition; $.75 each 
with box; subtract $.15 for no box; oc- 
casionally buy salvage reels and tape; 
write giving condition. P.O. Box 338, 
Dunwoody, Georgia 30338. 



EfVtPLOYMENT 



PROFESSIONAL RECORDING PERSON- 
NEL SPECIALISTS. A service for 'em- 
ployers and job seekers. Call todayl 
Smith's Personnel Service, 1457 Broad- 
way, N.Y.C. 10036. Alayne Spertell 
212 Wl 7-3806. 



MULTI-MEDIA ENGINEERING SUPER- 
VISOR needed for large midwestem 
electronics contractor; knowledge of 
sound, CCTV, audio-visual projection 
equipment essential. Will be respon- 
sible for supervising installations of 
complex audiovisual systems requiring 
close liaison with and training of own- 
er's personnel. E.E. or P.E. helpful. 
Good pay and generous profit sharing 
program. Send complete resume with 
salary history to Box 53, db Magazine, 
980 Old Country Rd., Plainvraw, N.Y. 
1 1 803. 
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PEOPLE, PLACES, HAPPENINGS 



• An extensive complex, consolidating 
executive and divisional offices as well 
as other of its Metropolitan area facil- 
ities is planned by Matsushita Electric 
Corporation of America, producers of 
Panasonic electrical products. The new 
multi-million dollar center will be part 
of the 720-acre Free Zone Center be- 
ing developed by Hartz Mountain In- 
dustries off Route 3, in Secaucus, New 
Jersey. Completion of the move to the 
50-acre landscaped site overlooking the 
Hackensack River is slated for Janu- 
ary, 1973. 



• Noise control, according to a study 
by market research firm Frost & Sul- 
livan, will provide 1.8 billion dollar 
market by 1980 for those working in 
this field. Demands will include a my- 
riad of possibilities, such as consulta- 
tion and measurement analysis, the 
manufacture of noise deadening ma- 
terials and the re-designing of every- 
thing from garbage cans to housing 
developments with an eye to lowering 
ear-polluting decibels. 



• John Hollands, vice president and 
general manager of BSR (USA) Ltd., 
the American marketing organization 
of BSR Ltd., of Birmingham, Eng- 
land, has announced the appointment 
of Jerry Roth as eastern regional sales 
manager for BSR's consumer products 
division. Before joining BSR, Mr. 
Roth was eastern regional sales man- 
ager for Yamaha hi-fi products and 
had earlier been national sales man- 
ager for Telefunken (USA). 




• Dean A. Bussart has been named 
general manager of Gulton Industries, 
Ltd., the Canadian electro-acoustic 
group, and of its subsidary, EV of 
Canada, Ltd. Mr. Bussart will be in 
charge of all Gulton/Electro-Voice 
operations at the company's Gana- 
noque, Ontario facility and will also 
have direct responsibility for the Ca- 
nadian marketing of E-V products. 
Bussart most recently was with Motor- 
ola of Canada, and formerly. Union 
Oil Company. He holds a Bachelor 
of Science degree from the University 
of Illinois and an MBA from the 
University of Michigan. 



• Expansion of its San Diego, Cali- 
fornia facilites has been announced by 
Sony Corporation of America, with 
the commencement of the construction 
of a new plant adjoining the Sony 
building in Bernardo Industrial Park. 
The new facility, whch is expected to 
be in operation early next year, will 
house the production of Trinitron 
color television picture tubes used in 
Sony color television sets assembled 
in the company's existing San Diego 
plant. 




• The appointment of Robert G. 
Schlenzig as plant manager of its Col- 
orado Springs, Colorado operations, 
manufacturing closed-circuit television 
and broadcast products and profes- 
sional audio tape recorders, has been 
announced by Ampex Corporation of 
Redwood City, California. Schlenzig 
joins Ampex from Northrop Elec- 
tronics, Norwood, Mass., where he 
was director of operations. Prior to 
that he was with the AC Electronics 
Division of General Motors Corpora- 
tion. 



• Rein Narma, group vice president 
of General Instrument Corporation's 

semi-conductor products group, of 
Hicksville, N.Y., has been promoted 
to the new position of group vice 
president. Far East, and president of 
General Instrument of Taiwan, Ltd. 
The firm has four manufacturing fa- 
cilities on Taiwan, with general offices 
in Taipei. Mr. Narma will also over- 
see the purchasing office in Tokyo. 
Prior to his association with General 
Instrument, Mr. Narma was vice pres- 
ident and general manager of the con- 
sumer and educational products group 
at the Ampex Corporation. 



IMPORTANT 
ANNOUNCEMENT TO 
MANUFACTURERS OF 
PROFESSIONAL AUDIO 
EQUIPMENT 

Sagamore Publishing Co., Inc. 
publishers of db — is planning 
to publish a Directory of Pro- 
fessional Audio Products. A 
questionnaire requesting com- 
pany and product information 
has been sent to all manufac- 
turers asking that they respond 
by the deadline indicated to 
assure their free listing in this 
important directory. 

If for any reason you are a 
manufacturer of professional 
audio equipment and have not 
received your questionnaire, 
■or have misplaced or misfiled 
your copy, please write imme- 
diately for another copy. Com- 
plete instructions are Included 
for your listing. 

If you wish any further details 
please write Larry Zide, editor, 
at Sagamore Publishing Co. 
Inc., 980 Old Country Rd., 
Plainview, N.Y. 11803. Infor- 
mation concerning advertising 
may be obtained from H. Krantz 
at the same address. Phone 
(516) 433-6530. 
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Need 
More 
Fkcts 

ast? 

Use 
the 
attached 
postage- 
free 
Reader 
Service 
Cards. 



For FREE technical data, circle the number on this card 
corresponding to the number at the bottom of the 
advertisement or editorial item in which you are interested. 



□ I AM A SUBSCRIBER. 



PLEASE PRINT CAREFULLY 



12 3 4 
11 12 13 14 
21 22 23 24 
31 32 33 34 
41 42 43 44 
51 52 53 54 
61 62 63 64 
71 72 73 74 
81 82 83 84 
91 92 93 94 



5 6 7 
15 16 17 
25 26 27 
35 36 37 
45 46 47 
55 56 57 
65 66 67 
75 76 77 
85 86 87 
95 96 97 



8 9 10 
18 19 20 
28 29 30 
38 39 40 
48 49 50 
58 59 60 
68 69 70 
78 79 80 
88 89 90 
98 99 100 



Name. 



.Title. 



Company. 



Company Address. 
City 



State. 



Zip Code. 



Please check your area of employment or occupation : 



□ (a) Recording Studio 

□ (b) Radio Broadcasting 

□ (<:)TV Broadcasting 



□ (d) Audio/Visual 

□ (e) Video Recording 

□ (f) Commercial Sound 



□ (g) Film Sound 

□ (h)Other 



July 1973 — Use this card before October 1973 



For FREE technical data, circle the number on this card 
corresponding to the number at the bottom of the 
advertisement or editorial item in which you are interested. 



□ I AM A SUBSCRIBER. 



12 3 
11 12 13 
21 22 23 
31 32 33 
41 42 43 
51 52 53 
61 62 63 
71 72 73 
81 82 83 
»1 92 93 



4 5 6 
14 15 16 
24 25 26 
34 35 3G 
44 45 46 
54 55 56 
64 65 66 
74 75 76 
84 85 86 
94 95 96 



7 8 9 10 
17 18 19 20 
27 28 29 30 
37 38 39 40 
47 48 49 50 
57 58 59 60 
67 68 69 70 
77 78 79 80 
87 88 89 90 
97 98 99 100 



Name. 



PLEASE PRINT CAREFULLY 



.Title. 



Company. 



Company Address^ 
City 



State. 



Zip Code. 



Please check your area of employment or occupation : 

□ (a)Recording Studio □ (d) Audio/Visual □(g)Film Sound 

□ (b) Radio Broadcasting □ (e) Video Recording □(h)Other 

□ (c) TV Broadcasting □ (f) Commercial Sound 

July 1973 — Use this card before October 1973 



db The Sound Engineering Magazine 



Enter my subscription to db The Sound Engineering 
Magazine. My check is enclosed. 



One year $6.00 
Two years - 1 1 .00 
Three years — 16.00 



Name 

Addresx. 
CiUj 



Foreign $7.00 
Hates l.'l.OO 
18.00 



.Stale. 



. -Zip.. 



db The Sound Engineering Magazine 



Enter my subscription to db The Sound Engineering 
Magazine. My check is enclosed. 



One year - $6.00 
Two years —11.00 
Three vears 15.00 



Foreign $7.00 
Itales 1.1.00 
18.00 



Name 
AtUtresa 
Cihj 



.Slate. 



Zip, 



Company Affiliation 

Title. „ 



Comjmny Afiilialion 

Title. ... . 



Siytialure. . 



DijJe.. 



Sig7ialure. 



-Ik Renewal Pi.ease Check ^ 



Ik Renewal Pijiasb Check Q 
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FIRST CLASS 

Permit Number 217 
Clinton, Iowa 


BUSINESS REPLY MAIL 

No Postage Stamp Necessary if Mailed in the United States 





Postage wUl be paid by 

db The Sound Engineering Magazine 

P.O. Box 2521 
Clinton, Iowa 52732 





FIRST CLASS 

Permit Number 217 
Clinton, Iowa 


BUSINESS REPLY MAIL 

No Postage Stamp Necessary if Mailed in the United States 





Postage will be paid by 

db The Sound Engineering Magazine 

P.O. Box 2521 
Clinton, Iowa 52732 



Fill in the reverse side of this card fully 
Be sure to enclose your check 



Fill in the reverse side of this card fully 
Be sure to enclose your check 



Mail to: 

db The Sound Engineering Magazine 

SAGAMORE PUBLISHING CO. 

980 Old Country Road 
Plainview, New York 11803 



Mail to: 

db The Sound Engineering Magazine 

SAGAMORE PUBLISHING CO. 

980 Old Country Road 
Plainview, New York 11803 
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If you're seriously into music or 
sound reinforcement you want more 
than hi-fi products can give 
you. But full professional stu- 
dio gear costs an arm and a 
leg, and you pay for a lot of things you may not 
really need. 

That's why there's a TASCAM Model 10. It's an 
8-in, 4-out mixing console, and it's just $1890. 

With the Model 10 you get what you have to have. 
Without sacrificing a single necessary function. 

Each input module gives you mic and line atten- 
uation, three bands of peal< and dip equalization (two 
with frequency selection), pre- and post-echo send and 
receive circuitry, pan function, and a unique straight- 
line fader. 

Each of the four submasters has a meter control 
switch (line/echo), independent monitor level control, 
echo receive level control, and a straight-line fader. 
You also get a master gain module and 4" VU meters 
with LED peak indicators. Plus pre-wired facilities for 



Kbupoqfof 
uihcil i|ou need 



up to four additional input modules 
and other optional accessories 
including taikback, remote 
transport control, quad pan- 
ner, and headphone monitor. 
That's what you need and that's what you pay for. 
Some things, however, you may or may not need, and 
we leave that choice up to you. For instance, the basic 
Model 10 is high impedance in and out, but studio line 
impedances are available optionally. You'll probably 
want low impedance mic inputs, but you may not need 
all low impedance line inputs. So we don't make you 
pay for them. You can order any combination of high 
and low input/output impedances according to your 
application. 

Details and specs on the Model 10 are available 
for the asking. At the same time we'll tell you about our 
new Series 70 Recorder/reproducers. 

We've got what you need. 





1 


nSGAI 


III 


CO 






5440 McConnell Avenue 

Los Angeles, California 90066 
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K's easy to spot the new 

Musicaster lA. 

Look! 



Listen! 




All that's left of the great old 
Musicaster* is the size and the 
mounting hardware. Everything else is 
changed — and it's all for the best. 

Start with the silicone-treated weath- 
erproof speaker. Changed from an 8" 
to a 12° Radaxl* With smoother re- 
sponse, better bass, yet the same high 
elliciency and 30 watt power handling. 
Protected by a '4" Acoustifoam* 
weather barrier sandwiched behind the 
grille. 

The enclosure is new, too. By using 
a one-piece glass-filled polyester hous- 
ing, we Saved two pounds overall, 
without reducing strength or utility. 
The peripheral ducted port combines 
with a fiberglass-filled i^nterior to 
smooth and extend bass response. 

And don't overlook the importance 
of good looks. The clean, contempo- 
rary lines of the new Musicaster will 
get you quick architectural approval 
where less handsome speakers would 
be banned out of sight. 

The net effect is a great music speaker 
that also does full justice to voice. The 
ideal combination for so many of your 
multi-purpose sound installations. 
And the mounting bracket still doubles 
as a handle for portable use. 

Finally, you can choose from two 
models, the basic Musicaster lA at 
S80.25t, or the Musicaster IIA with 
horn-loaded T35B tweeter for extend- 
ed highs and outstanding uniform 
polar response at only $101. lOt. Both 
cost a little less than the old Musi- 
caster; but they give you much more 
to sell. Prove it to yourself today. 

*Eh'Ctru- Voice Trtule Marks 
\Sugs*!sted resate net, 

ELECTRO-VOICE, INC., Dept. 736BD 
686 Cecil Street, Buchanan, Michigan 49107 



® 




A SUBSIDIARY OF GULTON INDUSTRIES, INC. 
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